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Executive  Summary 

INDEPENDENT  EVALUATION  OF  THE  BAY  AREA  SUPPLY  DEPOT 

CONSOUDATION  PROTOTYPE 

In  1990,  Defense  Management  Report  Decision  (DMRD)  902,  Consolidation  of 
Defense  Supply  Depots,  predicted  that  DoD  could  realize  significant  savings  if  its 
supply  depots  were  consolidated  under  the  Defense  Logistics  Agency  (DLA)  and  a 
uniform  automated  distribution  system  were  developed  to  replace  the  multiple 
systems  then  in  use.  The  DMRD  projected  that  the  consolidation,  while  saving 
money,  would  not  result  in  decreased  performance.  The  Deputy  Secretary  of  Defense 
approved  the  consolidation  and  directed,  as  a  first  step,  that  five  supply  depots  in  the 
San  Francisco  Bay  Area  be  consolidated  to  serve  m  a  prototype.  This  report  presents 
an  analysis  of  the  first  year  of  prototype  operations  and  our  independent  evaluation  of 
the  prototype’s  effectiveness. 

The  prototype  demonstrated  that  the  Bay  Area  consolidated  supply  depots  can 
maintain  or  improve  operations  and  meet  customer  mission  needs.  It  has  done  so  in  a 
period  that  included  a  steady  decline  in  the  depot  supply  workload  throughout  DoD 
(the  FY91  Bay  Area  workload  is  down  8  percent  from  the  baseline  year  —  FY89)  and 
the  turbulent  conditions  during  the  Middle  East  conflict.  From  our  analysis  we  find 
that: 

•  Distribution  performemce  has  generally  improved  in  the  Bay  Area  since  the 
baseline  year.  The  exception  was  that  issue  performance  declined  at  the 
Oakland  site,  where  serious  complications  in  converting  systems  resulted  in 
performance  degradation. 

•  Customer  satisfaction  has  not  changed  appreciably  since  consolidation.  In 
fact,  many  customers  were  not  aware  of  the  change  in  supply  depot  manage¬ 
ment. 

•  The  number  of  depot  employees  has  significantly  decreased  since  the 
baseline  year;  in  August  1991,  total  end  strength  at  the  prototype  depots  was 
down  693  positions  (500  of  them  full  time)  from  the  5,074  positions  in 
October  1989.  Those  reductions  were  the  result  of  normal  attrition  and  have 
yielded  a  cost  savings  of  $24.5  million. 
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•  Elegioxial  management  has  taken  numerous  steps  to  improve  prototype 
operations  and  has  reallocated  resources  within  the  region  to  better  utilize 
facilities  and  personnel.  Equipment  and  storage  aids  valued  at  $2  million 
have  been  moved  to  Bay  Area  sites  where  they  could  be  put  to  more 
productive  use. 

•  To  obtain  transportation  savings,  DLA’s  Western  region  has  extended  lower 
freight  rates  to  shipments  from  all  sites,  synchronized  the  release  of 
material  to  individual  customers  or  geographic  regions  so  that  shipments 
can  be  consolidated  more  readily,  and  expanded  the  use  of  regional  freight 
consolidation  centers.  DLA  has  not  claimed  those  transportation  savings  for 
the  prototype  because  they  are  to  be  credited  to  DMRD  915. 

•  Savings  from  the  closure  of  a  redundant  containerization/consolidation  point 
did  not  occur  in  FY91  as  planned  because  the  redundant  site  was  not  closed 
until  expiration  of  its  contract  at  the  end  of  the  year.  However,  savings  are 
expected  in  FY92. 

•  Implementation  of  the  uniform  Defense  Distribution  System  (DDS)  has  not 
been  smooth.  The  haste  to  implement  multiple  hardware  and  software 
conversions  resulted  in  system  errors,  timing  problems,  and  down  time. 
Those  problems  degraded  the  performance  and  productivity  of  some  depot 
operations  at  the  Oakland  site.  The  DDS  installed  there  is  very  dependent 
on  multiple  interface  linkages,  and  they  were  not  highly  reliable.  DDS  does 
not  yet  contain  all  of  the  features  described  in  the  DLA  fimctional/ 
environmental  baseline. 

•  Stock  consolidation  between  Bay  Area  sites  has  been  limited.  Regional 
management  has  taken  important  steps  to  prepare  for  large-scale 
consolidation  at  the  primary  distribution  site  but,  to  date,  little  stock  has 
been  consolidated. 

Our  assessment  is  that  overall  performance  has  improved  in  the  consolidated 
operation  and  customers  generally  remain  satisfied.  While  operational 
improvements  under  single  management  are  quite  evident,  the  prototype  has  not  yet 
demonstrated  consolidation  savings  on  the  scale  of  those  originally  projected. 
Substantial  consolidation  savings  were  to  come  from  productivity  gains.  Since 
productivity  has  remained  steady,  the  significant  personnel  savings  realized  since 
the  baseline  year  are  consistent  with  the  declining  workload  rather  than 
consolidation  actions.  The  uniform  DDS  has  not  yet  proven  successful  because  of 
software  reliability  problems  and  complex,  undependable  interfaces.  We  do  not 
believe  that  the  warehouse  control  portion  of  DDS,  as  presently  designed,  will 
improve  work  force  productivity  at  the  Bay  Area  sites. 
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We  expect  the  Bay  Area  depot  consolidation  to  produce  savings  without 
diminishing  performance.  The  prototype  experienced  both  the  trauma  of  reorgani¬ 
zation  and  the  turbulence  of  the  Gulf  war  during  its  first  year  of  operation.  Barring 
the  diverdons  experienced  in  the  first  year,  the  second  year  of  the  prototype 
operations  should  more  clearly  demonstrate  the  scope  of  savings  that  can  he  expected 
from  consolidating  supply  depots  in  the  Bay  Area. 
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CHAPTER 1 
INTRODUCTION 


BACKGROUND 

On  12  April  1390,  the  Deputy  S^aretaiy  of  Defense  issued  a  memorandum 
approving  the  consolidation  of  material  distributdon  functions  at  defense  supply 
depots.  In  the  same  memorandum,  he  also  stipulated  that  ronsolidation  of  the  Sve 
supply  depots  in  the  San  Frandsro  Bay  Area  would  serve  as  a  prototype  to  be 
operated  in  accordance  with  the  DoD  Supply  Depot  Consolidation  Study  A 

This  report  documents  an  independent  evaluation  of  the  prototype  by  the 
Logistics  Management  Institute  (LMD.  It  describes  how  well  the  prototype  has 
satisfied  its  goals  of  maintaining  or  improving  performance,  reducing  costs,  and 
demonstrating  the  viability  of  a  uniform  automated  distribution  ^tem.  The  report 
presents  our  findings,  a^essment,  and  recommendations  after  the  first  year  of  a 
2-year  evaluation  period. 

THE  PROTOTYPE  PLAN 

A  plan  for  the  Bay  Area  prototype,  dated  18  April  1990,  was  included  as  an 
appendix  to  the  supply  depot  consolidation  study  report.  The  plan  defines  the 
objective  and  scope  of  the  prototype,  describes  the  Defense  Distribution  System  (or 
DDS,  the  uniform  autconated  distribution  system  to  be  tested  in  the  Bay  Area),  and 
summarizes  the  costs  and  saving  expected  from  the  Bay  Area  supply  depot 
consolidation.  The  plan’s  main  points  are  summarized  below. 

According  to  the  plan,  the  prototype  is  intended  to  satisfy  the  following 
objectives: 

•  Demonstrate  that  consolidated  operations  can  maintain  or  improve 
readiness  and  meet  customer  mission  needs  at  reduced  costs 


1  Department  of  Defense.  Ofiice  of  the  Assistant  Secretary  of  Defense  (Production  and  Logistics), 
Defense  Management  Review,  Supply  Dtpot  Consolidation  Study,  May  1990. 
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•  !>eiw»istrate  that  si^wsre  ai»!  {H^ocedums  eati  be  iisplemented  which 
will  permit  consolidate  effective  and  eilleieni  distribution  {wocems 

•  Demosstmte  viability  of  pilot  standard  receipt,  stow,  issue  and  ship 
operations,  which  minuoizes  packing  and  shitting  points 

•  Utilise  the  best  facilities  of  the  prototype  installations  to  accomplish 

use  storage  space 

•  Ubtain  ^  rii^  from  the  eonsolidatian  of  operations 

•  Etetermine  which  traditional  and  planned  Army  Area  Oriented  Depot 
(AOD),  Navy  Naval  Supply  Center  (NSC),  Air  Force  Air  Logistics 
Center  (ALC),  and  Defense  Lt^sties  Agency  (DLA)  distribution 
functions  can  be  performed  in  the  combined  operation. 

The  prototype  consists  of  five  distribution  depots  which  were  originally 
operate  by  the  Army,  Navy,  Air  Force,  and  Defense  Logistic  Agency  (DLA).  The 
supply  operations  that  were  osmbin^  to  form  the  prototype  were  located  at  Sharpe 
Army  Depot  (SHAD),  one  of  the  Army’s  thr^  area-oriented  depots;  Sacramento 
Army  Depot  (SAAD);  Naval  Supply  Center  Oakland  (NSCO);  Sacramento  Air 
Lc^stics  Center  (SAALC);  and  Defense  Depot  Tracy,  California  (DDTC).  The 
locations  of  tho^  depots  are  shown  in  Figure  1-1,  and  the  depots  are  described  in 
detail  in  Appendix  A 

Consdidation  Schedule  and  Organization 

The  Bay  Area  prototype  was  created  in  two  increments.  The  first,  in  June  1990, 
was  the  creation  of  the  Defense  Distribution  Region  West  (DDRW)  and  the  transfer  of 
DDTC,  SHAD,  and  the  distribution  functions  of  the  NSCO  to  DDRW.  The  seosnd,  in 
April  1991,  was  the  transfer  of  distribution  functions  at  SAAD  and  SAALC  to 
DDRW.  [In  our  report,  wc  refer  to  data  j&om  the  sites  consolidate  in  June  1990  as 
’’three-site"  data  and  to  data  for  all  sites  now  under  DDRW  management  as  ’’five- 
site"  data.] 

The  sites  have  been  rename  by  DDRW,  and  the  Tracy  and  Sharpe  depots  h^'ve 
been  combined  into  a  single  site  —  the  San  Joaquin  site  -  with  many  shared 
organizational  elements.  The  new  site  names  are  shown  in  Table  1-1. 

In  this  report,  we  usually  refer  to  the  sites  by  DDRW’s  names.  The  main 
exception  is  the  San  Joaquin  Distribution  Site;  we  frequently  found  it  nece^ary  to 
refer  to  its  Sharpe  and  Tracy  elements  separately  as  the  "Sharpe  site”  or  "Tracy  site.” 
We  also  refer  to  the  two  Sacramento  sites  by  the  acronyms  SRDD  (Sacramento 
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RO.  1-1.  SAY  AREA  SUPPLY  DEPOTS 


TABLE  1-1 
SITE  NAMES 


B«for«  consolidation 

After  consolidation 

Defense  Depot  T racy 

Sharpe  Army  Depot 

San  Joaquin  Distribution  Site 

Naval  Supply  Center  Oakland 

Oakland  Distribution  Site 

Sacramento  Army  Depot 

Sacramento  Remote 

Distribution  Division 

Sacramento  Air  Logistics 

Sacramento  Specialized 

Center 

Distribution  Site 

I '3 


Remote  Distribution  Division  —  distribution  activities  at  the  Sacramento  Army 
Depot)  and  SSDS  {Sacramento  Specialized  Distribution  Site  distribution  activities 
at  the  Sacramento  Air  Logistics  Center). 

Projected  Savings  from  Consolidation 

The  plan  stated  that  the  return  on  the  investment  to  consolidate  depots  and 
implement  DDS  would  be  achieved  through  "system  uniformity  and  operational 
streamlining,”  with,  savings  realized  through  a  combination  of  overhead  reduction, 
operational  improvements  from  more  efficient  use  of  facilities  and  installation  of 
better  mechanization,  and  reduced  transportation  costs.  Savings  were  projected  to 
amount  to  $165.2  million  for  the  5-year  period  from  FY91  through  FYSS.  The 
projected  savings  are  shown  by  source  and  year  in  Table  1-2. 


TABLE  1-2 

raOJECIED  SAVINGS 
(As  listed  in  prototype  plan) 


Source  of  savings 

Savings 
($  millions) 

FY91 

FY92 

FY93 

FY94 

FY95 

Total 

Personnel  reductions 

m 

18.8 

24.2 

24.2 

24.2 

98.7 

Transportation  consolidation 

■9 

3.0 

6.0 

6.0 

6.0 

22.5 

Closure  of  one  consoiidation/ 
containerization  point 

1.5 

1.5 

1.5 

1.5 

1.5 

7.5 

Cancellation  of  programmed 
construction  projects 

— 

24.7 

— 

— 

24.7 

Cancellation  of  mechanization 
projects 

10.3 

1.5 

11.8 

Total 

10.3 

23.3 

66.7 

33.2 

— 

165.2 

Personnel  reductions  are  the  largest  source  of  projected  savings  from  the 
consolidation,  with  77  percent  of  the  operational  savings  and  60  percent  of  the  total 
savings  over  the  5-year  period  expected  from  them.  The  plan  calls  for  personnel 
equivalents  (full-time  employees)  to  be  reduced  by  807,  with  244  of  the  reductions 


expected  in  FY91,  the  first  full  year  of  operation.  The  prototype  plan  bases  its 
savings  estimate  on  achieving  the  DDTC  productivity  rate  at  all  Bay  Area  sites. 

Two  other  sources  of  savings  were  expected  for  the  first  year.  First,  depot 
consolidation  was  expected  to  provide  more  opportunity  for  freight  consolidation  than 
existed  with  the  individual  depots,  and  that  improved  fi^ight  consolidation  was 
expected  to  result  in  transportation  savings.  Second,  savings  were  expected  from  the 
closure  of  one  of  the  two  consolidation/containerization  points  (CCPs)  in  Uie  region 
and  the  associated  reduction  of  contract  and  administrative  expenses. 

Projected  Costs  of  Consolidation 

Consolidation  of  the  Bay  Area  supply  depots  was  projected  to  cost  $43.1  million 
($27.4  million  for  the  development  and  installation  of  DOS  and  $15.7  million  for 
prototype  implementation)  as  shown  in  Table  1-3.  The  DOS  costs  were  to  be  funded 
as  a  Corporate  Information  Management  (CIM}  initiative  but  were  included  in  the 
plan  as  automated  data  processing  (ADP)  costs  for  consolidation. 

TABLE  1-3 

PROJECTED  COSTS 
(As  listed  in  prototype  plan) 


Category 

Costs 

($  millions) 

_ _ _ 

FY90 

FY91 

FY92 

Total 

ADP  operations  and  maintenance  (O&M) 

2.0 

7.0 

B 

13.3 

AOP  procurement  defense  acquisition  (PDA) 

1.8 

12.3 

■■ 

14.1 

ADP  subtotal 

3.8 

19.3 

4.3 

27.4 

Implementation  O&M 

0.3 

6.5 

3.0 

9.8 

Implementation  PDA 

— 

5.9 

5.9 

implementation  subtotal 

Bi 

12.4 

3.0 

15.7 

Total  costs 

4, 

31.7 

7.3 

43.1 
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Projected  Net  Savings  from  Consolidation 


The  net  savings  estimate  from  the  prototype  plan  is  shown  in  Table  1-4. 
Because  the  FY90  investment  costs  were  not  included  in  the  net  savings  calculation, 
projected  net  savings  were  overstated  in  the  plan  by  $4.1  million.  The  projected  net 
savings  by  the  end  of  FY95  should  total  $122.1  million. 

TABLE  1-4 


PROJECTED  NET  SAVINGS  FOR  FIRST  S  YEARS 
(As  listed  in  prototype  plan) 


Category 

Amount 
($  millions) 

Total  costs  {FY90  through  FY95) 

O&M 

23.1 

PDA 

20.0 

Total  costs 

43.1 

Total  savings  (FY51  through  FY95) 

Personnel  reduction 

98.7 

Transportation  consolidation 

22.5 

Closure  of  one  CCP 

7.5 

Cancellation  of  programmed  construction  projects 

24.7 

Cancellation  of  mechanization  projects 

n.8 

Total  savings 

165.2 

Net  S-year  savings  (FY91  through  FY95) 

Total  savings 

165.2 

Total  costs  (excludes  FY90  costs) 

39.0 

Net  savings 

126.2 

tkttt:  O&M  ■  operations  and  m«tntenante;  PDA  >  proturement  defense  acquisition 


A  net  savings  was  not  expected  in  FY91.  The  prototype  plan  projected  savings 
for  FY91  ($10.3  million)  and  projected  costs  for  FY91  ($31.7  million)  resulted  in  an 
expected  net  cost  for  FY91  of  $21.4  million.  FY92  is  the  first  year  in  which  a  net 
savings  for  consolidation  was  to  occur. 
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THE  DEFENSE  DISTRIBUTION  SYSTEM 


To  support  depot  consolidation,  the  prototype  plan  envisioned  an  ADP  system 
that  would  improve  service  and  reduce  associated  system  operating  costs.  Both  the 
improved  service  and  the  reduced  costs  stem  from  the  notion  of  capturing  the  best 
available  functional  capability  with  a  single,  easily  maintainable  system.  The  DDS 
functional  baseline  requirements  stipulated  a  composition  of  the  following  portions 
&om  DoD  Components’  existing  systems: 

•  DLA  Warehousing  and  Shipping  Procedures  (DWASP):  receiving  and 
shipping^ 

•  Air  Force  Stock  Control  and  Distribution  (SC&D)  System:  issue  from 
receiving 

•  Naval  Integrated  Storage,  Tracking,  and  Retrieval  System  (NISTARS): 
stowing,  picking,  and  process  control  using  hand-held  radio  frequency  (RF) 
mobile  communications  devices  and  fixed-station  terminals 

•  Army  Standard  Depot  System  (SDS):  conveyance  control,  linked  to 
receiving  and  shipping 

•  SDS  —  CCP  operation. 

The  plan  stated  that  overall  savings  would  result  from  maintaining  one  rather 
than  many  systems,  operating  fewer  data  centers  at  the  field  level,  and  enhancing 
productivity  in  the  distribution  operations  themselves.  Figure  1-2  illustrates  the 
planned  system  consolidation. 

THE  INDEPENDENT  EVALUATOR 

A  Test  and  Evaluation  Master  Plan  (TEMP)  was  developed  jointly  by  the  OSD 
staff,  the  Military  Services,  and  DLA  to  task  an  independent  evaluator  to  assess  the 
prototype’s  performance,  baseline,  costs,  and  savings  relative  to  the  prototype  plan. 
OSD  selected  LMI  as  the  independent  evaluator  and  the  evaluation  began  on 
9  October  1990. 


2DWASP  shipping  function  supports  material  release  order  (MRO)  control  (shipment  unit 
consolidation,  geographic  area  scheduling,  workload  planning,  and  workload  pull).  Shipping  and 
transportation  functions  include  fully  automated  shipment  planning,  transportation  unit 
consolidation,  rating,  routing,  carrier  sslection.  Government  bill  of  lading  (GBL)  preparation,  small 
parcel  costing  and  mode  selection,  and  small  parcel  manifesting.  The  DWASP  shipping  function  also 
provides  both  automated  seavan  planning  and  set  assembly  operations. 


1-7 


NISTARS 
Support  data 


Location  data 


O 


u* 

laEjO]  — 

J  I 

1  — 

r* 

i  iHWII 

RF  proceuing 


RF  terminal 


Mote;  ICP  •  Inventory  control  point;  SPAR  *  Stock  Point  ADP  Replacement;  MIS  ^  management  information  system. 


FIG.  1-2.  DEFENSE  OlSTRiBUTiON  SYSTEM  ARCHITEaURAL  CONCEPT 
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Evaluation  Plan 

As  required  by  the  TEMP,  LMI  prepared  and  submitted  to  the  Office  of  the 
Assistant  Secretary  of  Defense  (Production  and  Logistics)  [OASD(P&L)]  a  prototype 
evaluation  plan  on  31  October  1990.  The  evaluation  plan  was  accepted  by 
OASDCP&L).  It  is  included  as  Appendix  B.  Following  the  plan,  we  evaluated  four 
areas: 

•  Operating  Environment:  The  environment  consists  of  the  conditions  within 
which  the  prototype  operates  that  could  affect  the  cost  of  operations.  Of 
particular  interest  were  the  workload  mix,  operating  tempo,  distribution 
mission,  and  inventory  characteristics. 

•  Performance:  The  measures  to  be  used  to  evaluate  the  prototype’s 
performance  were  well  defined  in  the  TEMP.  We  proposed  to  identify  any 
other  measures  that  were  used  locally  at  the  Bay  Area  depots  and  to  also 
monitor  them.  The  TEMFs  measures  largely  concerned  wholesale  activity, 
and  we  proposed  monitoring  retail  activity  as  well. 

•  Subjective  Performance  Measurement:  The  TEMP  did  not  mention  the 
degree  to  which  customers  were  affected  by  the  consolidation  as  a  measure  of 
the  prototype’s  effectiveness.  We  proposed  to  try  to  determine  how 
significant  the  change  was  to  the  depots’  customers. 

•  Costs:  Unit  costs  and  their  supporting  data  from  OASD  (Comptroller)  were 
to  be  used  to  evaluate  both  costs  and  savings  of  the  prototype.  We  proposed 
to  use  the  data  being  collected  to  produce  the  unit  cost  reports  as  the  most 
appropriate  source  of  cost  information  since  costs  would  be  accrued  only  for 
consolidated  functions  (and  not  for  functions  that  were  retained  by  the 
Services).  Since  the  reports  were  to  be  produced  on  a  regular  basis,  they 
could  be  used  to  show  cost  trends,  relate  costs  to  workload,  and  help  identify 
any  savings  that  resulted  from  consolidation.  Because  the  functions 
actually  transferred  to  the  prototype  were  not  decided  until  shortly  before 
the  consolidations  themselves,  accurate  cost  information  was  not  available 
for  the  baseline  year,  and  the  raw  data  needed  to  construct  a  baseline  are  no 
longer  available. 

Sources  of  information 

In  Appendix  C,  we  list  the  sources  of  the  information  used  in  our  analysis.  Most 
are  on-site  data  reports  and  information  provided  to  us  during  visits  to  the  Bay  Area. 
The  appendix  also  contains  the  report  of  a  certified  public  accountant  who  conducted 
an  audit  of  the  source  material  and  found  that  it  was  accurately  collected. 


CHAPTER 2 


FINDINGS 


OVERVIEW 

The  prototype’s  first  year  of  operation  was  marked  by  important  changes  in  its 
operating  environment.  Operations  Desert  Shield  and  Desert  Storm  and  assistance 
operations  for  the  Kurdish  refugees  added  temporarily  to  the  workload.  The 
workload  declined  8  percent  in  FY91  fitim  FY89,  the  baseline  year.  In  the  smalysis» 
for  vsdid  comparisons  to  the  baseline,  we  adjusted  for  much  of  the  impact  of  the 
operating  environment.  Our  analysis  of  the  Bay  Area  supply  depot  consolidation 
prototype  resulted  in  the  following  overall  findings: 

•  Statistics  generally  show  that  performance  has  improved  in  the  Bay  Area 
except  at  Oakland  where  problems  with  ADP  systems  contributed  to  the 
decline  in  performance.  Seivice-unique  performance  measures  identified  in 
the  prototype  plan  have  generally  been  unchanged,  although  Direct  Supply 
Support  (Dl^)  performance  for  Army  Forces  Command  units  in  the  Western 
U.S.  has  declined. 

•  Customer  satisfaction  with  DDRW  service  has  remained  stable  since 
consolidation.  In  fact,  many  customers  were  unaware  of  any  change.  At 
Oakland,  the  Navy’s  customer  service  staff  has  closely  monitored  DDRW 
performance  and  has  worked  closely  with  DDRW  to  help  resolve  problems. 

•  Unit  cost  baselines  and  reporting  systems  could  not  be  used  to  evaluate 
consolidation  savings.  We  evaluated  savings  by  examining  expected  sources 
of  savings  such  as  personnel  reductions,  CCP  savings,  etc. 

^  The  number  of  personnel  dropped  by  500  full-time  end-strength  positions 
(693  total  end-strength  positions)  through  attrition.  That  reduction 
accounts  for  approximately  $24.5  million  in  payroll  savings  since  the 
baseline  year. 

►  No  CCP  savings  occurred  in  FY91  as  planned.  The  CCP  contract  at  SSDS 
expired  at  the  end  of  FY91  and  has  not  been  renewed;  therefore,  CCP 
savings  are  expected  in  FY92. 

^  Transportatioa  savings  are  being  achieved  but  are  being  claimed  under 
Defense  Management  Report  Decision  (DMRD)  915,  Transportation  Cost 
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Eeduction.  They  are  not  being  claimed  as  savings  from  depot 
consolidation. 

•  DDRW  made  numerous  management  improvements  and  reallocated 
resources  within  the  region  to  better  utilize  facilities  and  personnel. 
Equipment  and  storage  aids  valued  at  $2.0  million  have  been  moved  to  Bay 
Area  sites  where  Uiey  could  be  put  to  more  productive  use. 

•  The  DBS  installed  at  Oakland  has  had  compadbility  and  communications 
problems  as  well  as  malfunctions  in  the  warehouse  ojutrol  system  (WCS) 
software.  Systems  problems  have  r^ulted  in  reduced  performance  and 
lower  productivity  at  the  Oakland  site. 

a  Stock  consolidation  between  DDRW  sites  has  been  limited.  DDRW  has 
taken  important  steps  to  prepare  for  large-scale  consolidation  at  the  primary 
distribution  site»  but  as  yet,  little  actual  stock  consolidation  has  taken  pla(%. 

The  remainder  of  this  chapter  presents  the  evaluation  findings  in  more  detail. 
OPERATING  ENVIRONMENT 

The  prototype’s  first  year  of  operation  was  marked  by  important  changes  in  its 
operating  environment,  and  some  of  those  changes  were  significant  enough  to  war¬ 
rant  an  adjustment  in  the  analysis.  The  first  diange  was  that  woikiload,  measured  in 
terms  of  issues  and  receipts  (including  inductions  for  maintenance  and  returns  for 
reparable  items),  has  decreased  since  the  baseline  year.  That  decrease  indicates  that 
the  level  of  customer  and  inventoiy  control  point  (IGF)  activity  is  down. 

Second,  the  crisis  in  the  Middle  East  began  shortly  after  consolidation  of  the 
first  three  DDRW  sites  at  Tracy,  Sharpe,  and  Oakland  in  June  1990.  Operation 
Desert  Shield  began  in  August  and  continued  to  affect  DDRW  operations  through 
March  1991.  Then,  for  several  more  months,  DDRW  conducted  large  food  assembly 
operations  to  support  the  Kurdish  refugees.  More  recently  there  have  been  increases 
in  the  number  of  field  returns  from  Operation  Desert  Storm.  The  effect  of  those 
changes  on  DDRW’s  operations  are  discussed  below. 

Third,  the  consolidation  of  the  three  original  sites  in  June  1990  and  the 
Sacramento  sites  in  April  1991  took  significant  amounts  of  time.  The  time  spent  in 
transferring  personnel,  negotiating  with  unions,  and  improving  facilities,  for 
example,  diverted  management  and  support  personnel  fiom  their  normal  duties. 
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Finally,  multiple  computer  i^stem  changes  over  a  very  short  period  of  time 
have  had  impacts  in  DDRW,  primarily  at  Oakland.  The  biggest  contributors 
were  the  NISTAj^  RF  conversion  at  Oakland  in  January  1991,  the  connection  of 
NISTARS  in  Oakland  to  DWASP  in  Sacramento  in  April,  and  the  Uniform 
Automated  Data  Processing  System  (UADI^)  computer  relocation  to  Sacramento 
with  its  associated  communications  problems.  Problems  from  those  changes  continue 
to  affect  Oakland. 

Befoxe  discussing  those  changes  in  the  operating  environment,  a  brief  descrip¬ 
tion  of  our  approach  to  measuring  workload  and  productivity  may  prove  helpful. 

Workload  Measurement 

Throughout  this  report,  the  combined  volume  of  DDRW  stock  receipts  and 
issues  is  used  as  a  measure  of  workload.  That  measure  is  used  for  two  reasons:  first, 
the  prototype  plan  bases  its  projected  persoimel  savings  on  the  number  of  receipts 
and  issues  projected  to  be  processed  per  employee  per  year.  Second,  receipts  and 
issues  are  the  primary  outputs  used  to  compute  uirit  costs  for  supply  depots  under  the 
resourcing  guidance  of  the  OASD  Comptroller. 

Receipts  and  issues  are  representative  of  total  workload,  particularly  in  the 
short  term  and  in  a  small  region,  but  their  use  can  have  some  drawbacks. 

•  They  comprise  receipts,  returns,  inductions,  and  issues  —  the  most 
important  workload  measures  —  but  other  measures  are  not  counted.  At 
some  Bay  Area  sites  (especially  at  Sharpe),  for  example,  some  activities  are 
independent  of  the  receipt,  storage,  and  issue  functions  to  which  those 
workload  measures  apply.  Changes  in  workload  for  those  activities  cannot 
be  detected  if  receipts  and  issues  are  the  only  workload  measures. 

•  An  implicit  assumption  in  the  counting  of  workload  is  that  all  units  of 
workload  are  of  equal  importance.  For  example,  returns  count  the  same  as 
new  receipts.  However,  returns  involve  much  more  effort  to  research  and 
properly  rewau’ehouse.  The  important  of  returns  increased  as  Operation 
Desert  Storm  came  to  an  end  earlier  this  year,  and  as  the  U.S.  military  force- 
structure  declines  significantly  over  the  next  several  years,  returns  will 
be  -o  and  will  remain  —  an  increasing  proportion  of  receipts. 

•  Changes  in  the  mix  of  receipts  and  issues  can  make  workload  units  less 
meaningful.  For  example,  DDRW  computed  that  its  cost  to  process  an  issue 
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is  oxiiy  about  62  peit^nt  of  tJie  cost  to  process  a  receipt^  If  the  mtio  of 
re^ipts  to  issues  were  to  change,  the  resulting  impact  on  resources  needed 
at  DDRW  would  be  very  diMcult  to  recognisi^. 

•  The  <»st  of  an  i^ue  is  a^umed  to  be  independent  of  the  priori^,  thou^ 
Issue  Priority  Group  (IPG)  1  and  2  issues  are  undoubtedly  more  expensive 
because  they  cannot  be  <»nsolidated  into  a  single  package  and  that  inability 
results  in  hi^er  packing  and  transportation  costs. 

The  drawbacks  of  using  the  number  of  issues  and  receipts  as  a  measure  are 
severe  if  that  measure  is  used  to  compare  two  different  sites.  In  this  study,  however, 
we  have  not  done  that.  Instead,  we  have  focused  on  eitiier  the  five  individual  sites  or 
the  region  as  a  whole  and  used  the  measure  only  to  monitor  progress  over  time.  This 
approach  is  appropriate  since  there  have  been  no  dramatic  shifts  in  the  kinds  of 
activities  that  are  supported  by  the  five  sit^  Although  some  changes  occurred 
during  Operation  Desert  Shield,  we  have  been  able  to  adjust  for  them  as  described 
later. 

^oductivi^  Measurement 

Productivity  is  defined  as  the  number  of  lines  received  and  issued  divided  by 
productive  work>hoars  (all  work*hours  except  leave  and  holidays).  Hiis  measure  is 
similar  to  the  measure  used  in  the  proto^rpe  plan  as  the  primary  basis  for  projecting 
personnel  savings  arising  from  the  consolidation.  We  adjusted  both  the  number  of 
lines  received  and  issued  and  the  number  of  productive  work«hours  to  account  for 
some  changes  in  the  proto^rpe’s  operating  environment,  specifically  subsistence 
production  operations  in  support  of  Operations  Desert  Shield  and  Desert  Storm. 

Our  productivity  measurement  focused  on  the  three  DDRV/  sites  consolidated 
in  June  1990,  where  DDRW  management  has  had  time  to  have  an  effect  on 
productivity.  The  Sacramento  sites  wem  incorporated  into  DDRW  in  April  1991,  and 
we  have  tracked  their  subsequent  productivity.  However,  productive  work-hour  data 
could  not  be  collected  by  the  Service  a^unting  systems  prior  to  April  1991,  and, 
thus,  we  were  unsble  to  compare  their  productivity  now  to  productivity  during  the 
baseline  year. 


estiiQ&tes  are  taken  from  DCRW* s  iiwniiily  unil  c(^t  reports.  The  costs  vary  by  site  and 
month  and  can  be  used  only  as  a  rough  guide.  For  the  San  Joaquin  site,  the  average  unit  costs  for  FY91 
through  June  1991  were: 

Receiving- Bin  J16.72  Shipping- Bin  $8,10 

Receiving  -  Bulk  $70.86  Shipping  -  Bulk  $46.62 
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Decrease  tn  Level  of  Activity  from  tiie  Bas^trie  Year 

Figure  2*1  shov^  average  montiily  receipts  and  i^es  by  fiscal  year  for  the  five 
DDRW  sites.  On  a  year  basis,  the  workload  in  1990  averaged  4.2  percent  le^ 
than  in  the  baseline  year  of  1989;  in  1991  (through  August)  it  averages  8.0  peircent 
less  than  in  1989.  DIA  expects  that  DDRW  workload  will  continue  to  decline 
slighUy  after  all  the  Operation  Desert  Shield  returns  have  been  processed.  However, 
whether  or  not  it  decline  depends  on  a  number  of  decisions  about  how  the  overall 
DLA  workload  is  distributed  to  die  several  regions  and  tibe  impact  of  the  sites  yet  to 
be  consolidated  in  DDRW,  particularly  the  Naval  Supply  Centers  at  San  Diego  and 
Puget  Sound. 


Receipts 

and 

issues 


700,000 

600,000 

500.000 

400,000 

300,000 

200.000 

100,000 

0 


FY89  FY90  FY91 


Mote;  FY91  indudesthe  months  of  October  t990through  August  1991. 

FIG.  2*1.  BAY  AREA  RECEIPTS  AND  ISSUES 
(Average  monthly  workload  by  fiscal  year) 


Postconsoiidation  impact  of  Operations  Desert  Shield  and  Desert  Storm 

For  Operations  Desert  Shield  and  Desert  Storm,  DDRW  established  production 
operations  to  assemble  MOREs  (Meals  Operational  Ready  to  Eat)  and  B-Rations  and 
expended  a  large  number  of  work-hours  on  that  task.  The  production  activities 
differed  significantly  from  the  normal  warehousing  functions  of  receipt,  storage,  and 
issue.  DDRW  had  to  set  up  dedicated  warehouse  space  and  hire  several  hundred 
temporary  workers  to  build  the  subsistence  packages.  Furthermore,  a  single 
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line-item  issue  was  sometimes  several  vanloads  of  meals,  considerably  difTerent  from 
the  i^ues  daring  the  baseline  year.  As  a  result  of  this  activity  and  Operation  Provide 
Comfort,  the  tonnage  handled  at  the  Sharpe  and  TraQr  sites  more  than  doubled  for 
several  months  as  shown  in  Figure  2-2  (tonnage  data  were  not  collected  at  Oakland 
at  that  time}. 


Shipping 
(thousands 
of  tons) 
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FY90 


FY91 


Fi€.2*2.  SHlPWNfi  ACTIVITY 
(San  Joaquin  site  only) 

The  DDRW  kept  track  of  the  lines  issued  and  accounted  separately  for  the  hours 
used  for  these  production  operations.  To  a^ss  the  productivity  of  warehousing 
operations  over  time,  we  subtracted  both  the  workload  and  the  hours  for  those 
subsistence  production  operations.  That  decrement  resulted  in  about  a  1  percent 
reduction  in  lines  issued/received  and  a  15  percent  reluctioc  iu  work-hours  in  the 
busiest  month  of  Desert  Shield.  These  adjusted  data  give  a  mors  appropriate  picture 
of  the  month-to-month  operations  at  DDRW. 
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Other  activities  associated  with  Operations  Desert  Shield  and  Desert  Storm 
consumed  productive  hours.  For  example,  the  niunber  of  set  assemblies  for  chemical 
warfare  defense  equipment  increased.  No  adfustment  was  made  for  tiiose  work- 
hours.  As  explained  in  detail  in  Appendix  D,  the  decision  to  for  those  other 
activities  would  have  been  somewhat  arbitrary,  and  the  overall  result  of  the 
adjustment  would  have  been  only  a  small  increase  in  productivity.  Thus,  the  only 
adjustment  was  for  the  subsistence  mission  affecting  the  time  period  from 
September  1990  through  March  1991. 

Another  effect  of  Operation  Desert  Shield  that  did  not  result  in  an  adjustment 
w^  tiie  increase  in  the  number  of  IPG  1  and  2  requisitions  as  a  percent  of  the  total. 
In  July  19^,  such  higd^-pnority  requisitions  accounted  for  about  26  percent  of  all 
issues,  rising  to  a  higd^  of  39  percent  in  January  1991  before  declining  again  to  tiie 
prewar  level  in  March.  This  fluctuation  almc^  certainly  caused  both  an  increase  in 
work-hours  for  packing  and  higher  transportation  costs  because  little  opportunity  is 
available  to  emnhine  these  IPG  1  and  2  issu^  in  a  single  package.  No  adjustment 
was  made  to  the  data  to  reflect  this  phenmnenon  for  two  reasons: 

a  DDRW  had  no  credible  estimate  for  the  increase  in  cost  for  an  IPG  1  or 
2  ime  over  an  IHx  3  issue.  Sourt^  at  other  DoD  supply  depots  indicated 
that  the  increase  is  probably  less  than  10  percent.  Therefore,  an  adjustment 
would  have  only  a  small  effect 

a  The  percentages  of  IPG  1  and  2  issues  during  Operation  Desert  Shield  were 
not  abnormally  high  when  compared  with  the  baseline.  Figure  2-3  shows 
IPG  1  and  2  issues  as  a  percent  of  aU  priority  group  issues  by  month  for  the 
postconsolidation  period  at  the  tiiree  sites.  The  percentages  were  at  Desert 
Shield  levels  during  the  baseline  year  and  until  June  1990  when  DLA 
obtained  authority  to  decrease  a  large  percent  of  IPG  1  and  2  issues  to 
IPG  3.2  Also,  the  percental  of  IPG  1  and  2  issues  quickly  declined, 
dropping  to  a  low  of  15  percent  in  our  most  recent  data  for  the  month  of 
August  1991. 


3'I%e  IPG  1  or  2  ratings  aro  changed  to  IPG  3  when  the  project  code  and  required  delivery  date 
entered  by  the  requisitioner  are  inconsistent  with  the  requisition's  priority.  Higher  pr  iority  ratings 
are  retained  for  prbrities  that  are  clearly  justified  and  for  foreign  iniliUory  sales.  We  found  no 
evidence  that  the  customers  are  dissatisfi^  with  this  practice.  The  change  in  priority  level  should 
result  in  work-hour  savings,  which  are  reflected  in  the  data  presented  here,  and  also  in  r«iuced  costs 
for  packing  materials  and  trarisportation  because  of  shipment  consolidation  of  IPG  Ss. 


2-7 


R6. 2-3.  PEiKXItTAGE  OF  DORW  ISSUES  IN  !S^E  PMORITY  GROUPS  1  AND  2 


Impact  of  Depot  Consolidation  Activities 

Consolidation  has  affected  the  Bay  Area  supply  depots  in  that  it  has  consumed 
nmny  hours  of  management  and  overhead  time.  Experiences  at  DDRW  with,  for 
example,  the  consolidation  of  personnel  and  payroll  records  required  intensive 
activity  and  had  critic  deadlines  so  that  the  transfer  of  personnel  and  resources 
oMurred  smoothly  and  on  schedule. 

No  adjustment  was  made  for  consolidation  activities  because  only  a  relatively 
few  hours  were  reported,  although  we  believe  many  hours  spent  on  consolidation 
were  never  captured  in  DDRVTs  accounting  system.  For  example,  by  April  1991, 
when  consolidation  activities  were  at  their  peak,  the  average  number  of  hours 
reported  monthly  by  DDRW  accounted  for  only  two  personnel  equivalents.  Yet,  we 
ol^rved  many  ^nsolidation  activities  that  mnsumed  more  hours  than  that. 
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impact  of  ADP  Conversions  on  DDRW  Operations 

Conversions  of  ADP  systems  have  also  had  pronounced  impacts  on  DDEW, 
particularly  at  Oakland.  Among  those  impacts  were  the  expected  costs  and  work- 
hours  needed  to  convert  to  DDS,  declines  in  performance  because  of  system  down 
time,  and  unexpected  costs  and  work-hours  required  to  Gnd  and  correct  DDS-related 
problems.  Continuing  DDS  difficulties  that  still  affect  the  Oakland  site  are  described 
later  in  this  report. 

In  anticipation  of  the  conversion,  DLA  diverted  as  many  requisitions  for  DLA 
material  as  possible  to  other  sites.  When  conversion  problems  surfaced,  the  Navy 
also  diverted  requisitions  to  other  sites  until  the  problems  were  solved.  The  result 
was  a  more  dramatic  reduction  in  monthly  issues  at  Oakland  than  at  other  DDRW 
sites  as  shown  in  Figure  2-4. 


FY90 - - - rY91  - 

Other  sites  q — q  Oakland 


FIG.  2-4.  PERCENTAGE  CHANGE  IN  MONTHLY  ISSUES  SINCE  JULY  1990 
(Oakland  versus  other  Bay  Area  sites) 
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Although  volumes  have  increa^  in  recent  months  at  Oakland,  the  diversion  of 
requisitions  and  computer  system  problems  resulted  in  a  decrease  in  output  for 
several  months  beginning  in  January. 

Summary 

In  summary,  in  the  period  since  the  FY89  baseline  year,  the  number  of  receipts 
and  issues  processed  at  Bay  Area  depots  has  declined.  Since  <K>nsolidation  began, 
other  changes  to  the  operating  enviromnent  at  DDRW  have  also  taken  place.  The 
impact  of  external  events  such  as  Operation  Desert  Shield  and  internal  events  such 
as  the  consolidation  itself  and  computer  system  problems  at  Oakland  have  put  great 
pressui^  on  DDRW.  We  have  measured  productivity  to  adjust  for  the  decline  in 
workload  and  have  made  other  adjustments,  where  appropriate,  to  that  productivity 
data  so  that  we  can  identify  trends  in  productivity  since  consolidation. 

PERFORMANCE 

Depot  performance  has  generally  stayed  high  or  improved,  except  at  the 
Oakland  site.  The  Tracy  site  has  maintained  the  high  service  levels  that  existed  in 
FY89,  while  the  Sharpe  site  has  improved  substantially.  Issue  professing  timeliness 
at  the  Oakland  site,  however,  has  deteriorated.  SRDD  was  consolidated  into  DDRW 
in  late  April  and  is  now  beginning  to  shew  some  improvement  in  issue  processing 
timeliness,  while  SSDS,  which  was  also  consolidated  into  DDRW  at  the  same  time,  is 
showing  improvement  in  receipt  processing  timeliness. 

The  TEMP  called  for  FY89  to  be  used  as  a  baseline  for  comparison.  Some  small 
differences  exist  between  actual  baseline  performance  data  presented  in  the  TEMP 
and  data  obtained  from  the  Bay  Area  sites  for  this  study.  All  figures  presented  in 
this  report  are  calculated  from  actual  monthly  data  obtained  through  DDRW.  In 
some  cases,  FY89  data  were  not  available;  in  those  cases,  FY90  and  FY91  have  been 
used  for  comparison.  In  this  section,  we  first  discuss  the  measures  used  to  evaluate 
performan^  and  then  report  the  actual  performance  observed  at  each  of  the  five 
sites.  We  also  report  on  subjective  performance  measures  of  customer  satisfaction. 
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Performance  Measures 

We  examined  all  of  the  measures  the  TEMP  identified  as  important  but  focused 
on  the  following  four  categories: 

•  Issue  Processing  Timeliness.  Issue  processing  time  is  the  period  between  the 
time  the  depot  receives  the  order  and  the  time  it  releases  the  order  for  trans¬ 
portation  to  the  customer.  Issue  processing  timeliness  measures  indicate 
how  quickly  a  depot  can  get  material  to  its  customers.^  The  specific  measure 
used  is  the  percent  of  order  lines  processed  at  each  site  wi^in  a  specified 
number  of  ^ys.  The  specified  number  of  days  varies  with  the  site,  the 
reporting  system,  and  the  order’s  IPG.  Table  2-1  shov^  the  days  allowed  for 
each  site,  system,  and  IPG  combination.  Note  that  the  Oakland  and  Sharpe 
sites  have  changed  systems  during  the  consolidation,  and  as  a  consequence, 
their  time  standards  have  changed  as  well. 

•  Receipt  Processing  Timeliness.  Receipt  processing  time  is  the  period 
between  receiving  the  material  in  the  warehouse  and  placing  it  in  a  bin. 
Receipt  processing  tiineliness  is  important  because  delays  in  receiving 
material  can  cause  delays  in  issues  for  that  same  product  Also,  long  receipt 
times  could  require  extra  inventory  to  be  added  to  the  system.  In  effect, 
receipt  processing  timeliness  balances  the  cost  of  receiving  economically 
with  the  cost  of  holding  extra  material  in  the  ^stem  to  cover  longer  lead 
times.  The  specific  measure  used  in  the  evaluation  is  the  percent  of  receipt 
lines  binned  within  a  specified  number  of  days.  The  allowed  number  of  days 
varies  with  the  site,  the  reporting  system,  and  the  type  of  receipt.  (See 
Table  2-1.) 

•  Q  uality.  In  a  warehouse  environment,  quality  refers  to  the  correctness  of  the 
shipment  itself.  Poor  distribution  quality  can  include  such  things  as  failure 
to  fill  the  order  as  promised,  failure  to  send  the  customer  the  material 
ordered,  failure  to  send  the  right  quantity,  or  failure  to  use  sufficient 
packaging  to  prevent  damage. 

We  studied  two  measures  of  quality:  denial  rate  and  discrepancy  rate.  The 
denial  rate  is  the  percentage  of  line  items  ordered  that  could  not  be  found 
because  of  incorrect  balance  information;  the  IGF  thinks  the  stock  is  there, 
but  the  warehouse  worker  cannot  locate  it.  It  is  a  measure  of  customer 
problems  caused  by  inaccurate  information.  The  discrepancy  rate  is  the 
number  of  customer  complaints  related  to  warehousing  as  a  percentage  of 
total  lines  issued.  It  is  a  measure  of  customer  dissatisfaction  resulting  from 
mistakes  made  inside  the  warehouse. 


^Undoubtedly,  the  best  measure  of  issue  processing  timeliness  is  the  time  between  order 
placement  and  order  receipt  by  the  customer.  Because  it  is  diflicult  to  determine  when  a  customer 
actually  receives  an  order  and  because  procedures  outside  of  the  depots  have  not  changed  under 
consolidation,  we  focus  our  efforts  on  the  actual  times  required  to  process  orders  within  the  depots. 
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TAALE2-1 


DEPOT  PROaSSiNG  TIME  STANDARDS 
(Days) 


OLA* 

Navyb 

Army< 

Air  Forced 

Issues 

IPG  1  issues 

3® 

2* 

1 

2g 

IPG  2  issues 

3h 

5' 

2 

3 

iPG  3  issues 

tOi 

15fc 

8> 

8 

Receipts 

Procurements 

6 

6 

7 

5 

Returns 

10 

10 

10 

5 

•OlA't  DWASP.  Applies  to  Trecy  site.  Oakland  after  May  1991,  and  Sharpe  after  August  1991 . 

Davy's UAOPS.  AppliestoOakiand  before  May  1991. 

<Army‘t  SOS.  Applies  to  Sharpe  before  August  1991  and  SRDO. 

<Air  Force's  SCaO.  Applies  to  SSOS. 

eHigh-priority  items  aiiotwed  1  day;  medical  and  pharmaceutical  items  allowed  2  days.  Standard  for  high-priority 
items  was  changed  from  1  deyto3  days  in  June  1990. 

’standard  is  3  days  for  local  issues.  Time  is  from  order  receipt  to  order  shipment. 

^One  day  allowed  for  Mission  Capable  Stock  (MICAPS). 

><Standard  changed  from  2  days  to  3  days  in  June  1990. 

'standard  Is  6  days  for  local  issues.  Time  is  from  order  receipt  to  order  shipment. 

'OLA  prefers  to  use  21  days  from  order  receipt  at  depot  until  order  arrival  to  customer. 

^Standard  is  1 8  days  for  local  issues  and  23  days  for  issues  shipped  in  seavans  Time  is  from  order  receipt  to  order 
shipment. 

'Direct  Support  System  issues  have  a  3-day  standard. 


•  Record  Accuracy,  Record  accuracy  refers  to  information  about  how  much  of 
a  particular  item  is  stored  at  the  depot  and  where  it  is  located  within  the 
depot.  Some  measures  also  incorporate  checks  on  other  record  information 
such  as  unit  of  issue,  expiration  date,  proper  identification,  or  special 
packing  considerations.  We  focused  on  location  accuracy  .4  We  examined  the 
number  of  errors  found  as  a  percentage  of  total  location  records  checked  for 
each  site.  Location  accuracy  is  a  good  measure  because,  in  many  cases, 
missing  stock  is,  in  fact,  a  result  of  incorrect  location  records.  Appendix  E 
discusses  site'Specific  measures  of  record  accuracy. 

Record  accuracy  measures  can  be  misleading.  Unless  either  a  random 
sampling  technique  is  used  or  a  100  percent  record  check  is  performed, 
measures  stating  a  location  accuracy  percentage  or  an  inventory  accuracy 
percentage  do  not  reflect  the  overall  accuracy  of  the  balance  or  location 


^MHiile  balance  accuracy  is  also  an  important  measure  of  record  accuracy,  it  is  not  included  here 
because  it  is  not  checked  at  every  site  and  bemuse  the  measures  between  sites  differ  considerably. 
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records;  they  only  reflect  the  accuracy  found  for  the  particular  records 
escanuned.  Warehouse  managers  may  devote  resources  to  checking  record 
accuracy  to  fis:  suspected  or  potential  problen^  that  could  hinder  (dipping 
productivity.  Accuracy  statistics  resulting  from  that  type  of  record  checking 
may  be  lower  than  the  actual  accuracy  overall. 

Table  2>2  defines  each  of  the  measures  examined  in  thcKse  categories.  Th(^ 
measures  are  the  most  important  indicators  of  performance  for  the  Bay  Area 
consolidation.  Appendix  £  addresses  them  in  detail  as  well  as  other  measures 
contained  in  the  TEMP.  Appendix  F  addresses  those  measures  identified  as  unique  to 
Ihe  Navy»  unique  to  the  Army,  or  unique  to  the  Air  Force. 

TABLE  2-2 

l»ERFORMANCE  MEASURE  DEHMUONS 


t«HM  pf OCMlitta  tMWiifItSt* 

IPO  1  on  time 

Percent  of  IP0 1  issue  tines  processed  at  depot  within  spediied  time  period 

tPOZontime 

Percertt  of  IPO  2  issue  lines  processed  at  depot  within  specified  time  period 

iPCBontime 

Percent  of  IPO  3  issue  lines  processed  at  depot  within  specified  time  period 

Total  on  time 

Percent  of  total  i»ue  lines  processed  at  depot  within  specified  time  period 

Beceipt  proceuing  timettnest** 

Procurements  on  time 

Percent  of  procurement  receipt  lines  processed  at  depot  within  specified  time 
period 

Returns  on  time 

Percent  of  return  receipt  lines  processed  at  depot  within  specified  time  period 

Total  on  time 

Percent  of  total  receipt  lines  proossed  at  depot  within  specified  time  period 

Quality 

Denial  rate 

Number  of  demats  as  a  percent  of  line  items  directed  for  shipment 

Disacpancy  rate 

Number  of  customer  complaints  reported  as  a  percent  of  issues 

Reconlactura^ 

Location  accuracy 

Percent  of  location  surveys  found  to  be  correctly  recorded  in  computer  data  base 

*Otpot  proetHinj  time  tar  iHut*  wiitn  ttw  to  nN(i¥«d  *t  th*  d(|iot  Htd  tndt  whtn  the  or«ir  It  ready  tar  vtiuportMion. 

^D«pM  procHMog  time  lor  reedpti  turti  ttriitn  III*  mck  it  braugM  Into  tile  irwtteiM  ind  cndumlicn  th*  MoUti  tilatcd  In  a  Un. 


Actual  Performance  by  Site 

In  this  section,  we  show  the  measures  of  performance  for  each  of  the  five  sites 
and  compare  the  performances  after  consolidation  to  those  during  the  FY89  baseline 
year.  We  did  a  statistical  test,  using  the  t-distribution,  to  determine  if  there  was  any 
difference  in  the  means  of  the  baseline  and  postconsolidation  data.  The  details  are  in 
Appendix  £  (p.  £-4).  In  cases  in  which  FY89  data  do  not  exist  -  denial  rate  is  an 
example  —  we  compare  the  postconsolidation  performance  with  performance  during 
more  recent  periods  prior  to  consolidation. 
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Tracy  Site 


The  Tracy  site  performance  has  remained  high  after  consolidation. 
Table  2-3  shows  baseline  and  postconsolidation  average  monthly  performance 
measures.5  We  found  no  statistically  significant  differences  between  them  insofar  as 

TABLE  2-3 

TRACY  SITE  AVERAGE  MONTHLY  PERFORMANCE 
(Percent) 


Performance 

nneasure 

Goal* 

Baseline 

Post- 

consolidation^ 

Statistical 

significancec 

issues 

IPG  1  on  time 

99.0 

99.8 

99.2 

0.4  to  1.0%  lower 

IPG  2  on  time 

99.0 

99.8 

99.3 

0.2  to  0.9%  lower 

IPG  3  on  time 

95.0 

90.2 

96.3 

1.8  to  10.4%  higher 

Total  on  time^i 

— 

93.4 

96.9 

0.5  to  6.4%  higher 

Receipts 

Procurements* 

99.0 

— 

— 

— 

Returns* 

90.0 

— 

Totals«i 

— 

100.0 

100.0 

No  difference 

Quality 

Denial  rate^ 

0.80 

0.56 

0.56 

No  difference 

Discrepancy  rate*i-^ 

— 

0.20 

0.17 

No  difference 

Record  accuracy 

Location  accuracy! 

99.0 

99.8 

99.8 

No  difference 

*Prctotype  plan  soal. 

^iuly  1990  through  August  1991  (14  months}. 

<9S  percent  confidence  interval  about  the  difference  between  baseline  and  postconsolidation  means. 
4No  goal  established  for  this  measure. 

«Data  requested  but  not  received. 

*FY89  data  not  available:  first  9  months  of  rY90  used  as  baseline. 


5The  allowed  depot  processing  time  for  IPG  1  and  IPG  2  on-time  issues  at  Tracy  is  different  for 
the  1989  baseline  data  than  for  current  consolidation  data.  In  1989,  IPG  1  orders  were  considered  on 
time  if  they  were  pfucessed  within  1  day  at  the  depot,  and  IPG  2  orders  were  considered  on  time  if  they 
were  processed  within  2  days.  The  current  measurement  system,  DWASP,  for  Tracy  uses  3  days  for 
both  IPG  1  and  IPG  2  issues  with  some  exceptions.  This  change  was  effect^  for  a!!  of  DLA  (not  only 
the  Bay  Area)  primarily  to  save  labor  and  transportation  costs.  However,  total  delivery  time 
standards  (from  order  receipt  to  customer  receipt)  for  the  Tracy  site  have  not  changed  during  the 
period.  Based  on  observation  of  operations  at  the  Tracy  site,  this  change  does  not  appear  to  be 
significant  since  almost  all  IPG  1  and  IPG  2  orders  at  Tracy  are  currently  processed  within  1  day. 


rempt  timeliness,  quality,  and  record  accuracy  are  concerned.^  Some  small 
differences  exist  in  on*time  issue  performance.  SpeciHcally,  the  following 
p(»tconsolidation  a>nditions  pertain: 

e  IfKjll  issuer  processed  on  time  are  0.4  to  1.0  percent  lower. 

•  OKI  2  issues  processed  on  time  are  0.2  to  0.9  percent  lower. 

•  IPG  3  issues  pttx^ssed  on  time  are  1.8  to  10.4  percent  higher. 

•  Total  issues  proc^sed  on  time  are  0.5  to  6.4  percent  higher. 

Sharpe  Site 

Performance  at  the  Sharpe  site  has  improved  signiHcantly  since  the  baseline 
period.  Table  2-4  shows  baseline  and  postconsolidation  average  monthly 
performance  measures.  No  statistically  signiHcant  differences  exist  between 
baseline  and  postconsolidation  measure  of  discrepancy  rate  or  lo<^ti<m  accumey. 
The  following  significant  postconsolidation  differences  were  noted: 

•  lOPG  1  issues  processed  on  time  are  13.8  to  22.9  percent  higher. 

•  IPG  2  issues  processed  on  time  are  11.2  to  19.6  percent  higher. 

•  IPG  3  issues  processed  on  time  are  12.9  to  23.5  percent  higher. 

•  Total  issues  processed  on  time  are  12.4  to  21.5  percent  higher. 

•  Total  receipts  processed  on  time  are  14.9  to  23.3  percent  higher. 

•  Denial  rates  are  0.33  to  0.68  percent  lower. 

Appendix  £  shows  specifically  how  these  changes  have  occurred  over  time.  The 
Sharpe  site  has  shown  a  steady  improvement  in  both  issue  aud  receipt  processing 
timeliness  since  the  FY89  baseline  year. 


6When  the  confidence  interval  includes  (ero,  there  is  no  statistically  significant  difference 
between  the  baseline  means  and  the  postconsolidation  mean. 
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-STABLE  2<4 


I 

SHAI»»E  SITE  AVERA6E  MONTHLY  FERFORMAIKZ 
(Percent) 


Perfomuintt 

measure 

Goal* 

Baseline 

Post- 

omsotidationb 

Statistical 

signiticancec 

isstms 

IPG  1  on  time 

99.0 

74.8 

93.2 

13.8  to  22.9%  higher 

IPG  2  on  time 

99.0 

79.6 

95.1 

11,2to  19.6%  higher 

IPG  3  on  time 

95.0 

77.2 

95.4 

12.9  to  23.5%  higher 

Total  on  timed 

— 

77.6 

94.6 

12.4  u>  21.5%  higher 

Receipts 

Procurements^ 

99.0 

— 

— 

— 

Returns* 

90.0 

— 

— 

— 

Totaisd 

— 

79.4 

98.5 

14.9  to  23.3%  higher 

Quality 

Denial  rate^ 

0.80 

1.18 

0.67 

0.3  to  0.7%  lower 

Otscrepancyrated.f 

— ■ 

0.15 

0.12 

No  difference 

Record  accuracy 

Location  accuracy^ 

99.0 

94.2 

96.6 

No  difference 

•l>rototype  pl«n  goal. 

AJuhr  1990tivoughA«igust  1991  (14month$}. 

<95  ptrcsnt  confidence  interval  about  the  baseline  and  postconsolidation  means. 

<lNo  goal  established  for  this  measure. 

*Data  requested  but  not  received. 

*FY89  data  not  available;  first  9  months  of  FY90  used  as  baseline. 

Oakland  Site 

On-time  issue  performance  at  the  Oakland  site  has  declined  since  the  baseline 
period.  Table  2-5  shows  baseline  and  postconsolidation  average  monthly 
performance  measures.  No  statistically  significant  differences  exist  between 
baseline  and  postconsolidation  measures  of  receipt  timeliness,  quality,  or  record 
accuracy.  The  folloiving  postconsolidation  conditions  were  noted: 

•  IPG  1  i^ues  processed  on  time  are  3.2  to  26.8  percent  lower, 

•  IPG  2  issues  processed  on  time  are  3.6  to  26.9  percent  lower. 
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•  IPG  3  issues  processed  on  time  showed  no  statistically  signiilcant  difference. 

•  Total  issues  processed  on  time  are  3.3  to  18.8  percent  lower. 


TABLE  2'5 

OAKLAND  SITE  AVERAGE  MONTHLY  KBFOBMANGE 


Performance 

measure 

Goat* 

Baseline 

POft- 

comoiidationP 

Statistioii 

signifieanrec 

issues 

iPG  1  on  time 

99.0 

92.2 

77.2 

3.2  to  26.8%  tower 

IPG  2  on  time 

99.0 

92.0 

76.8 

3.6to26.9%imver 

iPG  3  on  time 

95.0 

86.2 

76.3 

No  difference 

Total  on  timed 

— 

89.2 

78.2 

3.3  to  18.8%  tower 

Receipts 

inurements* 

99.0 

— 

— 

— 

Returm* 

90.0 

— 

-- 

— 

Totaisd 

86.8 

87.6 

No  difference 

Quality 

Denial  rate^ 

0.80 

1.51 

1.89 

No  difference 

Disaepancy  rated.! 

— 

0.43 

0.58 

No  difference 

itecord  accuracy 

Location  accuracy! 

99.0 

94.8 

83.4 

No  difference 

*Protatypc  pian  gcMi. 

^July1990through  August  1991  (14monea}. 

‘9S  percsflt  confidence  interval  about  the  basef ine  and  pottconsolidation  means . 

goal  established  for  this  measure. 

^>ata  requested  but  not  received. 

fFY89  data  not  available:  first  9  mortths  of  FY90  used  at  baseline. 


The  Oakland  performance  data  on  quality  may  be  misleading  for  two  reasons. 
First,  the  discrepancies  being  reported  include  $9.2  million  worth  of  material  in 
transit  but  never  received  dating  back  to  1984.  These  types  of  discrepancies,  called 
STTEODs  (situation  reports  of  discrepancy),  have  been  relatively  high  during  the 
consolidation  period  even  though  the  actual  problems  associated  with  them  occurred 
well  before  consolidation.  Second,  the  denial  rates  include  some  particularly  high 
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Bombers  (5  percent)  in  the  month  of  February  1931  that  were  in  part  due  to 
Oakland's  inability  to  keep  up  with  the  workload  during  the  RF  installation. 
Bemuse  of  order  banking  and  the  backlog  of  work,  several  denials  for  an  item 
oomrred  when  normally  only  one  would  occur  before  the  ICP  was  alerted  of  the 
stockout  sitimtion.  Although  the  postconsolidation  average  monthly  measures  of 
quality  are  different,  the  result  is  not  statistically  signiBcant. 

Ihe  reliability  of  the  on-time  issue  performance  data  supplied  by  DWASP 
starting  in  May  of  1991  is  questionable.  The  automated  ^rstem  in  pla(^  at  Oakland 
was  changed  horn  a  combination  of  UADFS  and  NISTARS  to  a  combination  of 
DWASP  and  NISTARS  (DDS).  The  NISTARS  is  able  to  track  the  amoimt  of  time  a 
line  item  spends  in  the  warehouse  from  order  receipt  by  NISTARS  until  the  oidier  is 
resdy  for  shipping.  The  DWASP  and  NISTARS  measures  can  be  rampared  roughly 
by  adding  2  days  to  the  NISTARS  processing  time  co  account  for  dropping  the  order 
hum  DWASP  and  for  offering  the  product  for  tnu'xsportation  (th<»e  actions  may,  in 
fact,  take  less  than  2  days).  Table  2-6  shows  a  comparison  between  NISTARS  data  for 
month  to  date  as  of  16  August  1991  and  DWASP  data  for  all  of  August  1991. 


TABLE  2-6 

NISTARS  VERSUS  DWASP  ON-TIME  ISSUE  COMPARISON 


issue 

priority 

group 

NISTARS* 

DWASPP 

On  time 

Total 

Percent 
on  time 

On  time 

Total 

Percent 
on  time 

IPG1 

3.985 

5,202 

76.6 

Bi 

6,925 

54.1 

IPG  2 

3,276 

4,039 

81.1 

Kg 

5,195 

38.9 

IPG  3 

24,397 

24,511 

99.5 

m 

30,652 

69.6 

Total 

31,658 

33,752 

93.8 

27,100 

42,772 

63.4 

■NISTARS  data  for  1  August  through  1 6  August  1991  ■ 
^OWASP  data  for  entire  month  of  August  1991 . 


Tlte  HIBTARS  perfonnance  data  differ  somewhat  from  those  of  BWASP. 
N]^ABS  shows  the  i^cent  on  tone  for  all  IPGs  is  93.8  percent  while  DWASP  shows 
it  to  be  63.4  percent.  Some  of  that  differem^  is  cau^  by  DWASP  holding  oilers  and 
not  releasing  them  to  NISTARS.  either  intentionally  or  unintentionally,  and  some  of 
it  may  be  caused  by  orders  not  getting  closed  out  Tbe  first  instance  affects  the 
customer  and  should  be  counted;  the  second  does  not  and  arguably  should  not  be 
orunted.  Actual  performance  is  probably  somewhere  in  between  the  NISTABS 
measuro  and  the  DWASP  measuro.  Although  issue  timeliness  data  since  May  of 
1991  are  suspect,  the  monthly  data  (see  Appendix  £)  show  that  after  the  DDS 
implementation  at  Oakland,  on-time  issue  performance  did  decline. 

The  Oakland  site’s  ability  to  satisfy  customer  demand  on  time  has  deteriorated. 
Both  issues  and  receipts  processed  on  time  are  down.  We  have  not  found  any 
statistically  significant  differences  in  denial  rate,  discrepancy  rate,  or  location 
accurai^. 

Saasmento  Remote  Distribution  Division 

Performance  at  SRDD  has  improved  since  the  consolidation  in  April  1981  as 
shown  in  Table  2-7.  Because  there  are  only  4  (or  fewer)  data  points  for  post- 
consolidation  averages,  the  percent  differences  have  large  variances.  The  trend  is 
toward  improvement  in  issue  processing  timeliness,  but  it  is  too  early  to  be  conclusive 
in  the  mi^nitude  of  the  improvement.  In  FY90,  all  inventory  balance  and  location 
checking  was  discontinued  because  of  inadequate  funding.  That  action  may  have 
caused  inaccuracies  to  perpetuate.  In  July  and  August  of  1991,  DDRW  surveyed 
virtually  all  locations  at  SRDD  at  least  once,  which  may  explain  the  apparent  (but 
statistically  insignificant)  decrease  in  location  accuracy. 
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SRm>  AVSitAGE  MOtmiLY  f^EItFCHHMANCE 
{Per<ent} 


NrfomutfKS 

meautie 

Goal* 

Baseline 

conso{idatk»th 

Statistical 

sipnrficaiKec 

Issues 

iPG  1  on  time 

93.0 

86.4 

94.6 

1.1  to  15.2%  higher 

IPG  2on  time 

99.0 

80.2 

92.5 

6.1  to  18.7%  higher 

iPG  3  on  time 

95.0 

88.7 

93.6 

No  difference 

Total  on  ttme<i 

— 

87.2 

93.7 

0.8  to  12.1%  higher 

Remipts 

Procurements^ 

99.0 

— 

— 

— 

Returns* 

90.0 

— 

— 

— 

Totaisc! 

— 

82.0 

85.0 

No  difference 

Quaitty 

Oeniai  rate^ 

0.80 

1.37 

1.41 

No  difference 

C^scr^jancy  rate<i>s 

— 

0.19 

0.34 

No  difference 

Record  acmrecy 

Location  accuracy^ 

99.0 

99.6 

90.0 

No  difference 

•frototype  pUn  90a!. 

1991  through  August  1991  (4  months}. 

^  percent  confidence  intenml  eboutthe  basetine  end  postwnsotidetion  means. 
^Nogoaf  estabtished  for  this  measure. 

*Oata  requested  but  not  receded. 

iFy89  data  not  avaiiable;  F Y90  used  «  baseline. 

SFY89  data  not  avaiiabie:  first  7  months  off  Y9i  used  as  basetine. 


Saaamento  Spedalized  Distribution  Site 

Perfomuuce  at  the  SSDS  has  been  mixed  sim^  the  site  was  consolidated  into 
DDRW  in  April  1991.  Table  2-8  shows  baseline  and  postconsolidation  average 
monthly  perfonnance  measures.  There  appears  to  be  some  improvement  in  receipt 
pro^ssing  timeliness.  A^in,  since  there  are  only  4  (or  fewer)  data  points  for  the 
various  pc^tc^nsolidation  averages,  the  percent  differences  have  large  variant.  It 
is  too  early  to  be  conclusive  about  the  magnitude  of  decreased  or  improved 
perfonnance. 


TASU2-8 


SSSS  MONTHLY  {>€flFOftMANCE 

(PefcanO 


Performance 

measure 

Goal* 

Baseline 

Post- 

conscltdationi^ 

SUtisfkad 

«9nfficance< 

l»ue$<* 

iPG  tern  time 

99.0 

97.S 

95.8 

1.1  to  3.0%  low^ 

IPG  2  on  time 

99.0 

93.7 

92.0 

No  difference 

iPGSontime 

95.0 

94.1 

90.5 

O.t  to  7.1%  lower 

Total  on  time« 

— 

95.7 

93.5 

0.4  to  4.1%  iow^ 

Receipts 

Procurements^ 

99.0 

— 

ReUirns^ 

90.0 

— 

— 

Totals**'* 

— 

85.2 

34.9 

2.7  to  16.8%  higher 

Quaittys 

Denial  rate 

0.80 

1.01 

1.08 

No  difference 

Dtscrepancy  rateC'C 

— 

0.19 

0.13 

No  difference  . 

Record  aooiracy 

Location  accuracy 

99.0 

96.1 

98.4 

No  difference 

piwi  goal. 

1991  throt^  August  1991  (4  months. 

<9S  perotnt  confidence  tntervel  about  dw  bastiine  and  postconsolidatton  means. 
^FYS9  data  not  complete:  Januafy  1 990  to  Decembef  1990  used  as  baseline. 

•No  goH  cstabftshed  for  this  measure. 
tData  requested  but  not  received. 

#Y8S  data  not  avaiiabte;  FY90  used  as  baseHne. 


Subfective  Performance  Meanires 

In  addition  to  the  objective  performance  statistics  for  Uie  Bay  Area  sites,  we  also 
coll^^  feedback  from  customers  as  a  subjective  measure  of  DDRW*s  performant^ 
since  consolidation.  We  were  particularly  interested  in  how  well  DLA  serves  retail 
custtsners,  such  as  the  repair  facilities  at  Oakland/Alameda,  SAAB,  SAALC,  and 
naval  ships  at  Oakland.  Sin<%  our  evaluation  began  after  the  initial  t^nsoUdations 
had  taken  place,  we  were  unable  to  collect  a  preconsolidation  baseline  of  customer 
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sat^£ictktix  informatiosi.  The  fmdisgs  is  this  subsecfioB  are  presented  in  that 
peropi^ve  only. 

Local  Air  Foit%  personnel  at  SAALC  and  Army  personnel  at  SAAB  respon^ble 
fyr  the  mamtenanee-snpply  interfius  for  repair/overhaui  activities  ixnld  detect  little 
difTereni^i  in  supply  support  sicu%  consolidation.  With  many  of  the  same  people  doing 
the  same  Jot^  in  ^le  two  DDBW  operations  in  Sacramento,  cimtomers  indicated  no 
noticeable  change  mnos  a}nsoiidatioa  in  April. 

*Ihe  Oakland  site*s  eiistmners  were  more  satisfied  than  expected  in  light  of  its 
per&mmnee  statistics.  We  maintained  close  contact  with  the  Naval  Supply  Center's 
(NSC’s)  customer  service  staff  and  attended  one  of  its  quarterly  meetings  with  the 
Assistant  Supply  OIBcers  ffom  activities  afloat  and  management  anal^ts  from  the 
shore  activities.  'The  customers  were  aware  of  the  site’s  problems  but  saw  them  as 
temporary  and  believed  that  the  Navy’s  customer  service  staff  was  adequately 
reprinting  their  interests  to  DORW. 

Three  problems  appeared  to  affect  Oakland  customers.  Hie  first  was  a  one-time 
problem  of  requiations  that  had  been  clo^d  out  but  never  shipped;  the  sarnnd  was 
“bearer  walk-through"  (w  emei^ency  t^e)  timeliness;  and  the  third  was  over-age 
high-priority  requisitions.  The  problems  all  seem  to  stem  from  Oakland’s 
automation  difflculti^ 

To  resolve  a  problem  of  requisitions  that  had  not  been  cl(%^  out  in  May  because 
of  BDS  difficultly  DDRW  closed  out  35,000  requisitions  by  entering  a  a>de  into  the 
system  indicating  they  had  been  shipped.  Although  mi^t  had  been  shipped,  an 
unknown  number  had  not  been.  Naturally,  a  number  of  customers  had  complaints. 

A  bearer  walk-through  occurs  when  a  customer  appears  at  the  Supply  Center 
•with  a  request  for  a  priority  issue.  After  checking  to  make  sure  that  it  is  not  carried 
in  the  NSC’s  SERVMAKT  store,  a  sptedal  procedui^  is  instituted  to  issue  the  items. 
Althoug^h  the  volume  of  these  bearer  walk-throughs  is  low,  they  are  an  important 
segment  of  the  business.  Table  2-9  shows  the  average  and  the  longest  waiting  times 
for  each  week  beginning  in  June  1991  wh^n  the  bearer  requisitions  were  first 
handled  under  DBS. 

Daring  the  first  week  in  July,  when  DDRW  was  plagued  by  daily  computer 
^tem  down  time,  one  bearer  walk-through  took  18  hours  and  20  minutes  and  the 
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TABLE  2-9 


OAKLAND  BEARER  WALK-WROUGHS 


Month 

Week 

How 

processed 

Hour^  wait 

Number  of 
requisitions 

Average 

Longest 

June 

4 

Online 

3 

12 

185 

July 

1 

Online 

7 

18 

138 

July 

2 

Offline 

2:37 

6:47 

145 

July 

3 

1:34 

2:35 

174 

July 

4 

Offline 

1 

4 

147 

August 

1 

Offline 

1 

3:30 

139 

August 

2 

Offline 

1:14 

3 

160 

average  was  over  7  hoiirs.  When  it  experienced  down*time  problems,  the  customer 
s&rvice  staff  often  resubmitted  a  requisition  when  the  system  went  down  because  no 
one  was  certain  if  the  transaction  had  "dropped  out”  of  the  system.  It  was  then 
necessary  to  ensure  that  the  requisition  was  not  filled  twice. 

Since  the  second  week  of  July,  bearer  walk-throughs  have  been  processed  off¬ 
line.  The  computer  is  accessed  to  update  balances  only  after  the  transaction  is 
completed.  Since  the  change  to  off-line  processing,  waiting  times  have  been  reduced 
and  customer  satisfaction  has  improved. 

The  finHl  issue  raised  by  Oakland  customers  is  the  number  of  high-priority 
requisitions  still  open  more  than  2  days  after  receipt.  The  inventory  record  shows  a 
positive  balance  fer  an  item  requisitioned  to  satisfy  Not  Mission  Capable  Supply 
(NMCS),  Partly  Mission  Capable  Supply  (PMCS),  or  other  critical  needs,  bat  the  item 
has  not  been  shipped  to  the  customer.  Although  performance  data  have  not  been 
collected  continuously  for  such  items.  Table  2-10  contains  examples  obtained  from 
the  Navy  customer  service  staff. 

Taken  at  face  value,  the  data  show  a  large  increase  in  the  number  of  over-age, 
high-priority  requisitions  from  before  the  consolidation  in  September  1989  to 
November  1990,  and  an  even  bigger  increase  in  September  1991.  Furthermore,  the 
age  of  the  overdue  requisitions  has  been  increasing.  It  is  likely  that  items  for  some  of 
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TABLE  2-10 


OVER-ACE  HIGH-PRIORITY  REQUISITIONS 


Date 

Number  of  days  old 

3-5 

6-10 

11-20 

21  ♦ 

Total 

26  September  1989 

30 

7 

2 

39 

29  November  1990 

40 

64 

28 

10 

142 

25  September  1991 

228 

119 

137 

472 

956 

the  overdue  requisitions  in  the  September  1991  count  may  have  been  shipped,  but  Ihe 
information  was  lost  in  DDS  as  noted  above. 

Our  overall  impression  based  on  meetings  with  DDRW  customers  is  that 
customer  satisfaction  levels  are  stable  at  all  sites  with  the  possible  exception  of 
Oakland.  At  Oakland,  there  has  been  measurable  degradation  of  supply 
perfonnance,  but  this  has  been  accompanied  by  greater  efforts  on  the  part  of  Navy 
customer  service  to  respond  to  problems  —  customer  hot-line  telephone  service,  closer 
liaison  with  ships  before  arrival  at  Oakland,  and  removal  of  bearer  walk-throughs 
from  the  computer.  It  appears  that  because  of  Navy  customer  service  efforts,  the 
level  of  customer  satisfaction  has  not  declined  as  much  as  performance  measures 
have. 

Summary 

The  only  statistically  significant  performance  decline  within  DDRW  has  been 
at  the  Oakland  site.  Overall,  DDRW  perfonnance  has  improved.  The  Tracy  site  has 
remained  stable  and  the  Sharpe  site  has  improved.  Early  indications  are  that 
SRDD’s  performance  is  increasing  and  SSDS's  performance  is  remaining  stable. 
Customer  satisfaction  has  remained  stable  during  the  consolidation  period. 

PROTOTYPE  COSTS 

The  TEMP  called  an  evaluation  of  the  prototype’s  ’’ability  to  reduce  the  costs  of 
operations  and  eventually  achieve  savings  through  consolidation  efriciencies  by 
deriving  cost  per  unit  of  measurement  to  compare  to  baseline  data  provided  by 
Components  .  .  Two  sources  can  provide  such  unit  costs.  First,  the  Defease 
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Manpower  Data  Center  (DMDC)  has  been  tasked  to  develop  and  maintain  a  standard 
data  base  to  support  the  unit  cost  initiative  in  DoD.  Also,  DDRW  computes  its  own 
unit  costs  on  a  monthly  basis. 

The  intent  of  tLc  TEMP  was  to  engender  a  comparison  of  baseline  unit  costs 
with  postcottsolidation  unit  costs  for  each  site  to  see  whether  the  unit  costs  decreased 
after  consolidation.  DMDC  collected  cost  and  output  (i.e.,  workload)  data  from  the 
Services  and  DIA  for  the  Bay  Area  supply  depots  for  the  baseline  period  and  has  used 
those  data  to  calculate  baseline  unit  costs  for  each  depot 

We  found  several  distortions  in  the  unit  costs: 

•  Indirect  labor  costs  are  not  correctly  allocated'.  Since  DMDC  allocates  all  of 
second-line-and-above  supervision  overhead  cost  to  issues,  the  cost  of  i^ues 
is  overstated  and  the  cost  of  r^ipts  is  understated.  If  that  allocation  is  not 
corrected  and  unless  unit  costs  are  recalculated  for  all  periods  including  the 
baseline  period,  unit  costs  for  each  site  will  be  inherently  biased  to  unknown 
degrees  that  probably  vary  among  sites.  Since  detailed  acomnting  data  to 
correct  this  problem  are  unlikely  to  exist  for  the  baseline  period,  DMDC  docs 
not  believe  it  can  resolve  the  problem  for  the  Bay  Area  evaluation. 

•  Definitions  and  measures  have  changed  over  time:  In  a  conscientious  effort  to 
identify  and  correct  definitional  and  measurement  problems,  DMDC  has 
chang^  several  of  its  formulas  for  calculating  unit  costs  at  supply  depots. 
However,  as  those  changes  have  been  made,  DMDC  has  not  gone  back  and 
recalculated  unit  costs  from  the  baseline  period  forward.  As  a  result,  as 
quarters  have  passed  and  changes  have  been  compounded,  comparability 
with  prior  periods,  especially  the  baseline  period,  has  been  corrupted. 

•  Alternative  DDRW  unit  cost  measures  do  not  have  historical  data  points: 
DDRW  calculates  unit  costs  for  various  outputs  at  its  depots.  The  main 
problem  with  using  those  unit  costs  to  evaluate  the  Bay  Area  prototype  is 
that  no  historical  data  points  exist  for  the  sites  previously  operated  by  the 
Services.  Thus,  baseline/postconsolidation  comparisons  are  impossible. 
Also,  these  alternative  measures  are  not  the  same  as  the  DMDC  measures 
and,  therefore,  are  not  recognized  as  the  DoD  unit  cost  measures  under 
DMRD921. 

The  DMDC  has  been  requested  to  document  definitions  and  formulas  and  to 
revise  supply  depot  unit  cost  calculations  back  to  the  baseline  period.  However,  it  has 
not  been  able  to  do  so  yet.  Furthermore,  adequate  historical  data  from  the  Services 
are  not  available  to  resolve  all  the  measurement  issues  and  to  allow  comparisons 
with  the  baseline  period  in  the  Bay  Area. 
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For  those  reasons,  we  did  not  use  tmit  costs  to  evaluate  prototype  savings.  We 
identified  savings  in  the  areas  in  which  they  were  predicted  to  occur:  personnel 
reductions,  consolidation  of  CCP  operations,  and  transportation  cost  reduction.  We 
also  evaluated  whether  management  improvements  and  resource  sharing  produced 
savings.  Subsequent  actions  present  our  findings  relative  to  specific  savings 
esqpected  in  the  prototype  plan. 

PERSONNEL  SAVINGS 

More  than  70  percent  of  the  first  year’s  savings  projected  in  the  prototype  plan 
were  based  on  projected  personnel  reductions  anticipated  because  of  increases  in 
productivily.  Tracking  personnel  reductions  is  made  difficult  by  the  many  different 
categories  of  personnel  employed  at  Bay  Area  depots  including  full-time  permanent, 
full-time  temporary,  part-time  permanent,  part-time  temporary,  intermittent,  and 
several  other  categories  of  personnel.  Full-time  personnel  tell  only  part  of  the  story 
because  a  large  increase  in  temporary  part-time  personnel  occurred  during  Operation 
Desert  Shield.  A  better  measure  is  full-time  equivalents,  but  those  data  do  not  exist 
for  all  sites  for  the  baseline  year.  DLA  has  reported  savings  using  monthly  end 
strengths.  For  sake  of  consistency,  we  have  used  the  same  measure. 

The  prototype  plan  projected  a  reduction  of  807  personnel  equivalents  from  the 
October  1989  baseline,  all  to  be  achieved  within  the  first  3  years  of  prototype 
operation  (244  positions  to  be  eliminated  in  FY91  and  the  remaining  563  positions  in 
FY92andFY93). 

Personnel  Reductions 

Table  2-11  shows  that  total  personnel  in  all  categories  at  all  five  sites  have 
decreased  from  5,074  in  October  1989  to  4,381  in  August  1991,  a  reduction  of  693. 
The  decrease  includes  all  categories  of  personnel,  both  fiiil-time  and  other  than  full¬ 
time.  Most  employees  are  full-time,  and  Table  2-11  shows  the  number  of  full-time 
employees  has  declined  from  4,713  in  October  1989  to  4,213  in  August  1991,  a 
reduction  of 500  personnel.  The  500-employee  reduction  is  substantially  higher  than 
the  planned  first-year  reduction  of 244  employees. 

Most  of  the  personnel  reductions  happened  before  consolidation.  As  can  be  seen 
in  Table  2-11,  240  of  the  total  personnel  reductions  occurred  before  the  first 
three  depots  were  consolidated  in  June  1990.  Not  apparent  in  the  table  are 
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TABLE  2-11 


OORW  END  STRENGTH 


Month 

All 

personnel 

Fuli-timw 

personnel 

October  1B89 

5,074 

4,713 

June  1990 

4,834 

4,486 

July  1990 

4,809 

4,450 

August  1990 

4,738 

4,409 

September  1990 

4,704 

4,440 

October  1990 

4,642 

4,391 

November  1990 

4,586 

4,315 

December  1990 

4,710 

4,301 

January  1991 

4,867 

4,409 

February  1991 

4,450 

March  1991 

4,799 

4,345 

April  1991 

4,642 

May  1991 

4,553 

June  1991 

4,513 

4,301 

July  1991 

4,417 

4,248 

August  1991 

4,381 

4,213 

Net  reduction 
October  1989- 
August  1991 

693 

500 

reductions  at  the  Sacramento  sites  prior  to  April  1991,  another  189  positions. 
Personnel  reductions  at  the  three  original  sites  before  June  1990  and  at  the  two 
Sacramento  sites  before  April  1991  amounted  for  429  of  the  693  total  positions 
(62  percent)  and  367  of  the  500  full-time  positions  (73  percent).  Since  consolidation, 
reductions  amount  to  264  end-strength  positions,  133  of  which  were  full  time. 

The  plan  was  based  on  the  assumption  of  a  stable  workload,  but  the  workload 
declined  by  8  percent  between  FYSl  and  the  FYSS  baseline.  Thus,  we  were  looking 
for  even  greater  personnel  reductions  than  originally  planned. 


Productivity 

Productivity,  the  amount  of  measurable  output  per  employee,  provides  a  better 
basis  than  the  number  of  personnel  for  assessing  the  personnel  savings  through 
consolidation  under  changing  workload  conditions.  We  computed  monthly 
productivity  as  follows: 


Productivity 


Lines  rwxMtd  and  issuod  ~  Desert  SnieldsutaistenceUnes 
Productive  hours  ~  Desert  Shield  subsisteiKe  hours 


jf  1,732  Productive  houtsleitqdr^eeiyear. 


Productive  hours  include  the  paid  hours  of  all  DDRW  employees  but  exclude 
vacations,  holidays,  sick  leave,  and  other  nonproductive  time.  Using  productive 
hours  avoids  the  artificial  understatement  of  productivity  that  would  result  from 
using  total  hours  in  months  with  large  amounts  of  unproductive  time,  such  as 
holidays  or  vacations. 


Although  personnel  data  are  available  from  the  baseline  period  to  the  present, 
productive-hour  data  are  available  only  since  the  dates  of  consolidation  (July  1990  for 
the  first  three  sites  and  April  1991  for  SRDD).  Productive-hour  data  are  not 
available  for  SSDS.  Figure  2-5  shows  DDRW  productivity  monthly  since  July  1990 
for  the  three  original  sites.  Both  the  workload  measure  of  lines  issued  and  received 
and  the  productive  hours  have  been  adjusted  to  exclude  the  impact  of  subsistence 
production  operations  in  support  of  Operation  Desert  Shield  as  described  in 
Appendix  D. 

Productivity  declined  from  March  1991  through  July  1991,  in  large  part 
because  of  the  system  conversion  and  associated  problems  at  Oakland.  However,  in 
August  1991,  a  large  increase  in  the  number  of  receipts  and  issues  led  to  increased 
productivity. 


Summary 

In  summary,  personnel  reductions  from  the  baseline  year  through  August  1991 
are  greater  than  the  projections  in  the  prototype  plan  although  they  are  not  directly 
comparable  because  of  the  several  different  personnel  categories  and  unavailability 
of  data  on  personnel  equivalents. 

Attributing  the  personnel  reductions  to  consolidation  is  made  difficult  by  the 
fact  that  workload  also  declined.  When  workload  and  productive  hours  are  correlated 
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and  the  result  is  adjusted  for  temporary  changes  in  the  operating  environment  (such 
as  the  unique  subsistence  production  operations  in  support  of  Operation  Desert 
Shield),  the  resulting  productivity  measure  shows  little  change  since  consolidation. 
It  reached  its  lowest  values  in  May  through  July  1991  primarily  because  of  the 
computer  system  conversion  at  Oakland.  The  highest  productivity  in  August  1991 
•may  need  to  be  adjusted  for  Desert  Shield  returns.? 


70DRW  has  provided  information  on  Desert  Storm  returns  (which  we  have  not  yet  audited)  that 
would  permit  July  and  August  acljustments  for  processing  those  unusually  labor-intensive  receipt 
actions.  If  productivity  were  adjusted  for  those  returns,  there  would  be  a  further  increase  in 
productivity  in  the  month  of  August  from  1,709  lines/person/year  (shown  in  Figure  2-5)  to 
i,S33  lines^rson/year,  a  7  percent  increase. 
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TRANSPORTATION  AND  CCP  SAVINGS 


The  prototype  plan  tilled  for  transportation  saving  of  $1.5  million  and  CCP 
savings  of  $1.5  million  in  FY91.  The  transportation  savings  would  result  from  more 
consolidated  shipments  and  fewer  less-than-truckload  (LTL)  shipments. 
Transportation  saving^  are  not  being  credited  to  depot  consolidation,  but  to  DMRD 
915  instead. 

In  FY91,  DDRW  has  taken  three  steps  to  consolidate  more  shipmei^ts  and 
consequently  make  fewer  LTL  shipments: 

•  It  has  implemented  a  guaranteed  traffic  program  at  all  the  sites  to  take 
advantage  of  lower  negotiated  freight  rates  with  shippers.  Because  of  its 
large  volume,  it  can  obtain  large  discounts  from  the  published  rates  by 
guaranteeing  all  business  on  certain  traffic  segments  to  one  trucking 
company.  Prior  to  consolidation,  the  Shainpe  and  Oakland  sites  made  some 
limited  use  of  guaianteed  traffic  and  SSDS  did  not  use  it  at  all. 

•  It  is  utilizing  a  computer  banking  feature  in  the  DWASP  system  that 
synchronizes  the  release  of  orders  going  to  the  same  customer  or  to  the  same 
geographical  regions.  This  synchronized  release  results  in  fewer  shipments 
of  larger  amounts  going  to  individual  customers  and,  in  the  case  of 
geographical  banking,  allows  hill  truckloads  to  be  shipped  to  geographical 
regions  of  the  country.  Prior  to  consolidation  at  the  Sharpe  site,  this 
banking  by  region  could  only  be  done  by  physically  staging  the  product. 
Computer  banking  is  now  in  effect  at  both  Oakland  and  Sharpe  as  well  as  at 
Tracy  where  it  was  in  effect  prior  to  consolidation. 

•  It  is  utilizing  the  regional  freight  consolidation  centers  (RFCCs)  for 
incoming  and  outgoing  products  to  all  of  the  consolidated  sites.  The  RFCCs 
consolidate  regional  LTXi  shipments  from  vendors  into  full  truckloads  to  be 
delivered  to  the  depots  and  also  break  down  full  truckloads  of  material 
arriving  from  the  depots  and  going  to  specific  geographical  regions. 
Although  the  RFCCs  are  available  for  use  by  any  DoD  concern,  depot 
consolidation  efforts  have  provided  a  means  to  expand  tiis  use  of  the 
program  since  DLA-run  depots  were  using  the  RFCCs  before  consolidation 
while  some  of  the  Service-run  depots  were  not. 

Because  of  the  consolidation,  there  will  be  more  full-truckload  shipments  and  fewer 
LTL  shipments  resulting  in  considerable  transportation  savings. 

The  CCP  savings  would  result  from  the  consolidation  of  two  CCP  operations 
into  one.  DDRW  recently  closed  the  CCP  operation  at  SSDS  by  not  renewing  the 
existing  contract  for  such  work.  All  CCP  workload  is  now  being  handled  by  the  CCP 
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operation  at  Sharpe.  While  thc»5e  actions  produced  no  savings  in  FY91,  DDRW 
expects  to  realise  savings  of  $500,000  in  FY92  fiom  them. 

DEFENSE  DiSTfItBUTfON  REGION  WEST  MANAGEMENT 

We  have  observed  significant  management  improvement  since  consolidation, 
particularly  at  the  Shai^  die  but  also  at  the  Oakland  site  and  SRDB.  We  have  seen 
oi^anizational,  motivational,  and  physical  process  improvements.  In  some  cases, 
th(^  improvements  are  a  result  of  DDRW  expending  resources  to  fix  items  or 
reinstate  practices  that  were  neglected  by  the  Services.  In  other  cases,  the 
improvements  represent  bettor  management  methods  for  the  warehouse  facilities.^ 
We  have  witnessed  better  utiliaation  of  resources  within  the  region;  DDRW  estimates 
it  has  saved  more  than  $2.6  million  in  FY91  as  a  result  of  this  increased  utilization. 
The  Navy,  however,  has  some  concerns  about  DLA’s  inventory  &mtrol  practice  and 
philosophy  and  it  questions  DLA’s  ability  to  meet  its  specific  needs.  Both 
management  improvements  and  Navy  concerns  are  discussed  in  the  following 
sections. 

Improvements 

Hie  process  improvements  at  the  Sharpe  site  include  the  following: 

•  Correcting  design  and  mechanization  flaws  in  Building  330,  including 
installing  a  catwalk  to  allow  use  of  previously  unavailable  storage  locations 
and  modifying  conveyance  wntrol  logic  to  shut  conveyors  off  when  not  in  use 

•  Eliminating  overpacking  of  material 

•  Reducing  the  handling  of  small  parcel  shipments 

•  Improving  the  intoasite  movement  of  materials  by  using  transporter  trucks 
and  floats 

•  Replacing  a  freight  staging  area  with  direct  loading  of  trailers  in  advance  of 
transport 

•  Establishing  standard  procedures  for  freight  handling 

•  Streamlining  issue  and  pack  processes  from  nine  steps  to  five  steps 


BMana^ment  improvement  is  also  evident  in  the  performance  data.  As  shown  in  Appendix  E. 
the  variance  in  postconsolidation  data  is  generally  smaller  than  the  variances  in  the  baseline  year. 
That  indicates  more  consistent,  steady  performance,  even  in  a  year  of  change. 
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•  Installing  ramp  docks  at  Building  330  to  improve  outlc^dittg  operations 

•  Eemoving  unused  jib  cranes  to  free  space  for  other  uses 

•  Consolidating  Uie  receiving  and  inspection  functions 

•  Reducing  shipping  supply  expenses  by  using  a  pallet  recycling  and  repair 
facility  and  by  using  more  Jiffy  bags  and  fewer  cartons. 

Most  of  the  above  actions  should  generate  savings  as  a  result  of  improved 
management  by  BDRW. 

Management  improvements  at  the  Sharpe  site  include  the  following: 

•  Hiller  service  standards  than  those  under  Army  management  have  led  to 
improved  {^rformance. 

•  Warehouse  managers  now  use  internal  performance  measures  to  track 
productivity  within  sp^fic  wamhouses  allowing  them  to  focus  on  pmblem 
areas  and  on  produc^vity  in  general. 

•  The  facility  itself  is  better  organized;  warehouses  are  segmented,  locations 
are  clearly  labeled,  lines  are  painted  on  the  floors,  location  surveys  are 
performed  on  a  frequent  basis,  and  more  attention  is  paid  to  cleanliness. 

•  DDRW  has  also  made  quality^of-worklife  improvements  including  the 
addition  of  microwave  ovens  and  refrigerators  for  personnel  use,  the 
refurbishing  of  rest  rooms,  and  other  ^neral  cleanup  activities. 

The  DDRW  has  made  a  number  of  process  improvements  at  the  Oakland  site  as 
well.  The  initiatives  include  the  following: 

•  Improving  transportation  document  flow 

•  Streamlining  small  parcel  opeiations 

•  Implementing  standard  procedures  in  a  variety  of  activities 

•  Obtaining  needed  equipment  from  other  DDRW  sites 

•  Installing  conveyors  in  receiving  to  aid  in  movement  of  small  parcels 

•  Obtaining  propane  fork'lift  trucks  to  replace  oil  and  gas  fork  lifts  and 
establishing  propane  refueling  areas 

•  Providing  hazardous  materials  training 

•  Implementing  guaranteed  traflic  and  direct  loading  of  trailers 
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•  implementing  workload  relea^  by  geographical  area. 

Management,  improvements  at  Oakland  include  the  following: 

•  Faying  much  more  attention  to  maintenance  of  the  buildings  and 
equipn^nt  One  example  of  this  improvement  is  a  program  to  repair 
lighting  fixtures  and  replace  lights  in  all  of  the  facilities.  One  employee 
claimed  that  the  lights  in  her  warehouse  had  not  worked  properly  for  10  of 
the  12  years  she  had  been  there. 

a  Focusing  on  insdlling  new  attitudes  and  higher  expectations  among  the 
employees  at  Oakland.  Material  waiting  to  be  packed  for  more  than  a  short 
period  of  time  is  no  longer  an  a^ptable  practice. 

•  Igtthanf  ing  the  qualify  of  worklife  at  Oakland  by  making  the  site  a  cleaner 
and  more  comfortable  place  to  work. 

Although  SRDD  has  only  been  under  DDKW  management  since  the  end  of 
April  1991,  it  also  shows  evidence  of  improvement.  The  most  notable  was  to  provide 
the  resources  to  conduct  a  100  percent  location  survey  before  the  end  of  the  fiscal 
year.  At  SRDD  there  has  been  no  location  survey  for  18  months  due  to  Army  budget 
constraints. 

DDRW  believes  that  better  utilization  of  resources  has  resulted  in  immediate 
savmgs  from  consolidation.  It  claims  savings  of  more  than  $2.6  million  in  FY91  firom 
canceling  unnecessary  contracts  and  frcan  redistributing  equipment  and  storage  aids. 
Tabl^  2-12  shows  the  breakdown  of  thc^  claimed  savings.  However,  not  all  that 
money  would  have  been  spent  in  the  absence  of  consolidation.  For  instance,  the 
$575,000  savings  resulting  from  canceling  the  Oakland  inventory  contract  should  not 
be  credited  to  consolidation  because  the  contract  was  canceled  as  a  result  of 
implementing  NISTARS  RF,  not  as  a  result  of  consolidating.  The  remaining 
$900,000  worth  of  cancellations  appear  to  be  a  consequence  of  consolidation,  and  the 
$1.9  million  worth  of  redistributions  have  provided  some  benefits  that  were  not 
available  prior  to  consolidation.  DDRW  expects  to  save  another  $800,000  in  FY92  by 
implementing  a  guaranteed  local  delivery  contract  at  Oakland  rather  than 
continuing  use  of  Navy  Public  Works  Center  Transportation  Services. 

Navy  Concerns 

The  Navy  is  concerned  about  DDRW  management  because  inventory 
adjustments  appear  to  be  increasing  and  because  fewer  persons  are  devoted  to 
causative  research  of  inventory  problems.  Appendix  F  address  the  Navy’s  gross 
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TABLE  2-12 


coimucr  cancellation  and  REDtSnUBUTtON  SAVINGS  OAifti^ 
BY  OORW  FROM  CONSOUDATION 


Contract  can^tations 

Inventories  at  Oakl<Mvd 

$575,000 

Material  h^idiing  maintenance  at  Oakland 

76.000 

Pallet  repair  at  SROD 

16,816 

Subtotal 

$667,816 

ftedis&ibution  of  equipment 

Oockteveters  *•  San  Joaquin  to  Oakland 

$20,000 

Gravity  conveyors  -  San  Joaquin  to  Oakland 

5,000 

Jib  cranes  -  San  Joaquin  to  Oakland 

45,000 

Forklift  -  Tracy  to  SRDD 

40,000 

Stretch  wrap  machine  -  Oakland  to  San  Joaquin  site 

70,000 

Paint  booth  -  Sharpe  to  SSOS 

13,900 

Saw  -  SSDS  to  Tracy 

15,000 

Tratt^xtiler  floats  »  Tracy  to  Sharpe 

225,000 

Transporter  trucks  -  Use  of  idle  ones 

1,080,000 

Subtotal 

Redistribution  of  storage  «ds 

Reutitization  of  excess  racks  at  Oakland 

$382,000 

Pallet  racks  transferred  from  SSDS  to  other  sites 

13,875 

Transfer  of  pallet  stacking  frames  from  SSDS  to  other  sites 

71,200 

Subtotal 

$467,075 

Total  savings  claimed  by  OORW 

$2,648,791 

Mot*.*  Savings  from  comotidation  do  not  include  manpower  savings  resulting  froir.  process  or  other  improvements. 


monetary  adjustment  rate  (GMAR)  in  detail.  While  the  GMAR  has  reached  some 
high  monthly  values  (8.7  percent  in  July  1991),  it  has  not  grown  larger  in  the 
aggregate  since  consolidation. 


The  Navy  is  als)  cion«»riied  that  PDEW  is  not  responsive  to  unique  Navy 
custfuner  needs.  One  esampie  of  Ihis  problem  is  the  inability  of  the  DWASP  system 
to  apply  a  ‘’hold”  status  to  orders  waiting  to  be  pick^  up  by  ships  at  sea.  Holding 
th{^  (ndexs  causes  performance  statistics  to  suffer  since  the  DWASP  ^tem  tbiidis 
the  orders  are  late.  This  is  a  system  problem  that  DLA  must  address.  The  Navy  also 
questions  whether  DDRW  can  supply  items  no  longer  stocked  at  Oakland  from 
another  DDRW  site  as  r^ponsively  as  it  supplied  such  item^  before  osnsolidadon. 
This  concern  is  a  valid  one  but  do^  not  appear  to  be  a  major  problem  for  DDRW  thus 
far.  It  will  be  important  for  DDRW  to  un^rstand  the  unique  needs  of  each  of  the 
^tes  in  the  coi^lidation. 

The  DDRW  and  Navy  philosophies  on  inventory  control  and  accuracy  are 
antithetical.  'Ihe  Navy’s  approach  has  been  to  instill  a  number  of  safeguards  and 
verification  checks  into  tire  picking  process  using  Nl^ARS.  One  order  pick  may 
require  the  warehouse  worker  to  verify  stock  number,  location,  and  balance  in  the  bin 
while  nmking  the  pick.  DDRW’s  approach  is  to  instiil  good  organization  and 
warehouse  practices  in  their  facilities.  They  view  the  NISTARS  approach  as 
unproductive  because  of  the  added  labor  required  and  believe  they  can  achieve  better 
inventory  balance  accuracy  and  location  accuracy  by  concentrating  on  basic 
warehousing  practices  —  including  frequent  location  surveys  to  correct  mistakes. 

DDRW  uses  the  Ttuqt  site  as  an  example  of  how  ^>od  warehousing  practice  can 
produce  high  accuracy  and  good  productivity.  Ihe  pick  process  at  Tracy  is  manual 
and  is  at  least  twiro  as  productive  as  that  at  Oakland  under  NISTARS.  One  reason  it 
is  so  much  more  productive  is  that  the  manual  system  does  not  require  item 
verification,  location  verification,  or  inventory  balance  checks.  However,  at  Tracy 
the  DDRW  staff  performs  at  least  one  and  usually  two  location  surveys  during  the 
course  of  the  year  per  location  using  approximately  2.5  work-years  in  FY91  to  survey 
over  700,000  locations.  They  view  this  as  an  inexpensive  way  to  find  problems  and 
correct  them  before  the  customer  places  an  order.  The  Tracy  site  has  a  higher 
location  accuracy  rate  (99.9  percent)  and  a  lower  denial  rate  (0.56  percent)  than  any 
ofthe  other  sites. 

In  summary,  management  improvements  have  taken  place  under  DDRW  and 
they  have  included  numerous  process  improvements  end  changes  in  management 
philosophy. 
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DEFENSE  OiSTRSBUnON  SYSTEM  CHARACTERtSTfCS 


Hie  BDS  being  tested  in  tbe  Bay  Area  is  not  yet  the  system  described  in  the 
DLA  Fttnctional/Envlronmental  Baseline.  No  DDEW  location  has  implemented  the 
entire  planned  BDS.  At  the  test  system  in  the  Bay  Area  is  a  limited  mixture  of 
the  listed  functions,  with  the  most  complete  embodiment  occurring  at  Oakland. 
Howevmr,  the  DDS  at  Oakland  does  not  include  issue  hrom  receiving  (from  SC&D)  nor 
has  SDS  j^nveyance  control  replace  the  Oakland  conveyance  control  function.  In 
diort,  the  prototype  testing  of  BDS  at  tiie  Oakland  dte  involves  just  the  DWASP 
receiving  and  shipping  functions  integrated  with  the  NISTA^  WCS.  Moreover, 
Sffltne  NIOTARS  shipping  and  receiving  software  remain  in  the  Oakland  version  of 
DDS. 


Figure  2-6  shows  the  interconnection  of  the  DWASP  and  NISTAl^  software 
packages  supporting  the  Oakland  activity.  This  coni^ptual  portrayal  does  not  reveal 
the  profusion  of  hardware  and  communications  interfaces  existing  in  the  Oakland 
DDS  configuration.  The  Nl^ARS  WCS  also  supports  hand-held  RF  terminals  via 
microcomputeis  linked  by  modems  to  the  Tandem  computer. 

At  the  Sharpe  site,  DWASP  modules  have  replaced  the  previously  operational 
SDS  receiving,  conteol,  and  shipping  functions.  NISTARS  is  not  yet  in  operation,^  so 
the  work  of  picking,  stowing,  and  inventory  counting  remains  a  manual  process. 
Figure  2-7  depicts  the  system  operating  at  Sharpe  with  DWASP  module  replacement 
of  earlier  SDS  counterparts. 

The  system  configurations  at  Tracy  and  both  Sacramento  sites  have  not  been 
changed  to  DDS. 

DOS  OPERATION 

While  Figure  2-6  portrays  the  conceptual  architecture  of  the  Oakland/ 
Sacramento  system  operation,  Figure  2-8  brings  it  into  physical  perspective.  The 
DWASP  receiving  module  communicates  with  the  IBM  UADPS  computer  and  the 
Tandem-based  NISTARS  WCS.  Both  DWASP  and  UADPS  use  the  same  IBM 


*On  18  September  1991,  Sharpe  began  testing  NISTARS  on  a  single  aisle  in  the  mechanized 
warehouse  and  one  outlying  bulk  area.  The  Tandem  computer  for  NI^ARS  is  located  at  Sharpe. 
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lUHUI 


RF  hand-held 
terminal 


Mote.*  UAOPS  «  Uniform  AOP  System;  DOS  «•  Defense  Distribution  System;  DWASP  ■  DLA  WarehousinjA  and  Shipping 
Protedures;  WISTARS  »  Navy  Integrated  Storage,  Tracking,  and  Retrieval  System;  WCS  ■  warehouse  control  system; 
RF  » radio  frequency. 

FIG.  2-8.  DEFENSE  DISTRIBUTION  SYSTEliA  CONCEPTUAL  INTERCONNECTION 

mainframa  located  at  Sacramento,  while  the  NISTARS  Tandem  computer  is  at 
Oakland. 

Transactions,  transmitted  over  an  American  Telephone  and  Telegraph  (AT&T) 
T1  line  between  the  Sacramento  and  Oakland  sites  for  processing  by  the  Tandem 
computer  are  spooled  onto  its  disk.  When  the  packaging  function  is  finished  in  the 
NISTARS  WCS  process,  transactions  once  again  travel  the  T1  line  to  the  Sacramento 


2-37 


Nou:  SDS  K  Army  Standard  Depot  System;  DDS  •>  Defense  Distribution  System;  DWASP  »  DLA 
Warehousing  and  Shipping  Procedures. 


FIG.  2-7.  DEFENSE  DISTRIBUTION  SYSTEM  AT  SHARPE 


DWASP  module.  However,  before  exiting  Oakland  to  make  that  passage,  the 
Tandem  again  spools  those  Sacramento^bound  transaction  data.  After  arriving  in 
Sacramento  for  processing,  resulting  DWASP  shipping  data  required  back  at 
Oakland  must  once  more  retrace  the  T1  line  from  Sacramento  to  Oakland.  As  a 
result,  it  takes  several  minutes  longer  for  transactions  to  complete  the  circuit  than 
for  th  e  items  to  reach  the  shipping  station.  Each  of  these  steps  is  described  in  more 
detail  in  the  next  section. 
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RG.  2-8.  DEFENSE  DISTRIBUTION  SYSTEM  AT  OAKLAND 


In  contrast,  although  housed  in  separate  mainframes,  the  DWASP  system  and 
Sharpe  SDS  are  located  entirely  at  the  Sharpe  site.  As  a  result,  interfaces  are 
simpler  without  NIFTARS  and  the  telecommunications  link  and  are  conducive  to 
timely  interaction  between  the  modules  of  this  version  of  the  planned  DDS. 

DEFENSE  DiSTRIBUTiON  SYSTEM  PERFORMANCE 

Defense  Distribution  System  Instaiiation 

The  DDS  was  fielded  before  all  of  its  operational  components  were  fully  tested. 
Simultaneous  upgrades  and  rewrites  of  system  software  impeded  the  prototype 
implementatic'^  of  DDS.  These  alterations  in  software  include  the  following: 

•  Integration  with  NISTARS  of  software  to  support  microcomputers  control¬ 
ling  the  RF  terminal  procei^ 

0  A  substantially  full-scale  version  change  in  the  NISTARS  software  at 
Oakland 

•  Employment  of  a  T1  telecommunications  link  between  Oakland  and 
Sacramento  connecting  IBM  DWASP  v/lth  Tandem  NlSTAl^  modules 

•  Conversion,  partial  revision,  and  migration  of  UADI^,  formerly  residing  on 
Burroughs  hardware  at  Oakland,  to  its  new  IBM  platform  at  Sacramento. 

Problems  were  experienced  because  some  of  the  software  upgrades  and  their 
interfaces  were  not  tested  sufficiently.  In  particular,  it  appears  that  many  of  the 
operational  problems  observed  in  the  NISTARS  software  were  not  present  in  its 
predecessor. 

In  addition,  the  mechanism  through  which  the  faulty  software  is  corrected, 
known  as  "two-way”  communications,  did  not  work.  Such  communications  detail  the 
problems  encountered  to  date  and  identify  what  needs  to  be  done;  however,  the 
problems  were  not  resolved  in  a  timely  manner. 

DDS  Interfaces 

In  theory,  computer  and  telecommunications  interfaces  are  transparent  to  the 
user.  However,  in  practice,  each  added  interface  invites  compatibility  discrepancies 
and  timing  challenges.  At  Oakland,  both  are  present. 

When  DDS  was  first  implemented,  failure  in  the  telecommunications  link 
between  Oakland  and  Sacramento  had  a  serious  effect  on  production.  Week-long 
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debugging  sessions,  followed  by  daily  system  outages,  resulted  in  very  poor 
reliability.  The  primary  problem  eventually  proved  to  be  an  inconsistency  in 
telecommunication  protocols  between  DWASP  and  N£STARS  software. 

System  outage  at  Oakland  was  a  major  problem  early  on;  in  July,  S3^tem  up¬ 
time  during  working  hours  was  only  84  percent.  By  August,  the  telecommunications 
linkage  rendered  the  system  inoperative  for  about  a  half  hour  a  day  for  a  94  percent 
up-time  during  working  hours.  Connection  of  the  telecommunications  software  in 
DWASP  has  all  but  eliminated  the  problem. 

Other  interface  (or  contention)  problems  persist  After  the  picking  process  is 
finished,  packaging  information  returned  from  NISTARS  to  DWASP  over  the  T1  link 
has  a  more  serious  problem.  Spooling  the  transaction  data  in  the  Tandem  computer 
creates  a  bottleneck.  As  a  consequence,  instructions  for  shipment  labels  from  the 
DWASP  module  consistenUy  arrive  at  Oakland  after  the  packaged  materials  have 
reached  the  shipping  station. 

Work-around  measures  at  Oakland  to  offset  this  late  arrival  of  label  data 
involve  **re8hipping^  most  packaged  items.  Data  needed  to  create  shipping  labels 
must  be  wanded-in  a  second  time.  This  means,  instead  of  merely  scanning  the  order 
control  number  (OCN),  the  operator  must  re-enter  five  or  six  data  fields  into  the 
terminal.  Not  only  does  that  requirement  inject  an  extra  step  in  the  work  flow,  but  it 
is  a  duplication  of  work  performed  previously. 

NISTARS  RF  Terminals 

Another  NISTARS  problem  arises  in  supporting  the  hand-held  RF  terminals. 
The  communications  link  with  the  microcomputers  handling  the  RF  devices  creates  a 
timing  contention  on  the  Tandem  channel  resources  so  that  response  times  to  those 
devices  are  unacceptable.  The  problem  has  been  temporarily  resolved  by  restricting 
some  of  the  background  processing  such  as  management  reports  previously  scheduled 
in  the  Tandem, 

Furthermore,  the  RF  network  iteelf  often  performs  too  erratically  to  be 
acceptoble.  That  problem  has  to  do  with  RF  wave  propagation.  For  example,  in 
certain  areas  of  the  warehouse,  standing  wave  interference  is  so  great  that  the  RF 
unit  must  be  held  outside  a  window  to  transmit  its  keyed-in  information.  Such 
radiation  problems  could  be  overcome  through  an  improved  antenna 
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arrangement:  more  antennas  proximate  to  the  trouble  spots  and  direct  coaxial  cable 
connections  between  them  and  the  main  building.  To  date,  however,  the  propagation 
obstacle  remains  unresolved. 

The  RF  radiation  difficulty  imposes  an  additional  workload  on  warehouse 
workers.  To  communicate  with  NISTARS,  it  is  sometimes  necessary  for  the  worker 
to  interrupt  the  picking  process,  walk  to  a  window,  place  the  hand-held  unit  outside 
the  window  and,  after  that,  to  wait  an  excessively  long  time  for  a  return  signal 
indicating  that  NISTARS  has  received  the  data  entry.  While  working  in  those  areas 
of  the  warehouses  affected  by  the  problem,  every  picked  item  must  be  similarly 
”hand-delivered’‘  to  NISTARS. 

The  effect  of  these  cumulative  NISTARS  problems  is  a  bin-picking  productivity 
of  12-1/2  lines  per  hour  at  its  best.  Under  similar  conditions  at  Tracy,  manual  bin 
picking  yields  30  to  40  lines  per  hour. 

Faster  warehouse  control  systems,  such  as  the  SC&D  Automated  Warehousing 
System  (AWS)  operating  at  SSDS,  require  less  verification  of  data  and  automatically 
assign  and  print  control  labels  for  each  pick.  Consequently,  even  without  the 
hardware  and  software  problems,  NISTARS  picking  is  slower  than  that  of  other  such 
systems  in  the  Bay  Area  prototype.  NISTARS  requires  a  significant  amount  of  data 
entry  by  the  operator.  The  worker  must  verify  item  numbers,  locations,  and 
sometimes  physical  bin  counts.  The  operator  also  wands-in  a  control  number  for 
assignment  to  the  pick.  Wand  readero,  which  are  both  unreliable  and  clumsy  to 
handle,  become  even  more  so  when  using  an  RF  terminal. 

Other  chronic  RF-terminal-related  impediments  to  the  work  flow  include  the 
terminals  themselves,  which  are  unwieldy  in  their  warehouse  application.  Because 
the  terminals  are  awkward  and  too  few  are  available,  two  workers  are  assigned  to  a 
single  terminal  at  Oakland;  one  picks  and  the  other  records.  Therefore,  any  system- 
related  degradation  in  performance  has  a  double  impact:  it  reduces  the  productivity 
of  both  workers. 

NISTARS  Pack  Area 

Several  problems  were  apparent  in  the  pack  area  at  Oakland.  Some  of  them 
result  from  the  DBS  interface  problems  already  cited,  and  others  arise  strictly  from 
NISTARS  software  malfunctions.  They  have  been  reported  in  "two-way” 
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communications  but  have  not  yet  been  resolved.  The  list  of  observed  problems  is  as 
follows: 

•  Large  orders  are  partially  packed  before  all  items  in  the  order  arrive.  When 
moro  items  for  the  order  arrive,  the  system  doesn’t  know  where  to  route 
them. 

•  Sometimes  package  identification  numbers  are  lost  by  the  astern. 

•  Slow  system  response  at  the  packer’s  station  causes  lost  operator 
productivity  time. 

•  The  system  routes  some  items  to  a  wrong  carousel  location  for  ronsolidation 
with  other  items  in  the  same  order.  Sometimes,  the  system  routes  more  than 
one  order  to  the  same  carousel  slot. 

•  Some  multiple-line-item  orders  are  routed  to  a  single-  instead  of  a  multiple- 
line-item  chute  (carousel  station). 

•  Some  items  are  routed  neither  to  a  multiple  line-item  nor  a  single  line-item 
station  (items  must  go  to  one  or  the  other). 

•  Goods  arrive  at  the  DWASP  shipping  station  before  labeling  information  is 
available  to  DWASP.  As  we  pointed  out,  this  results  from  the  interface  and 
data  spooling  requirements  between  NISTARS,  DWASP,  and  the  T1  line. 

•  Items  are  not  sorted  by  shipping  mode  at  DWASP  stations. 

•  A  single  line-item  order,  with  its  only  item  coming  from  two  or  more 
separate  locations,  is  routed  to  the  single  line-item  station  for  packing. 
Orders  with  these  items  should  be  treated  as  multiple  line-item  orders  so 
that  the  items  may  be  consolidated  before  shipment.  Currently,  these  items 
are  merged  manually  at  the  shipping  stations. 

•  Sometimes  a  particular  carousel  slot  has  no  material  in  it  even  though  the 
system  indicates  material  is  there. 

STOCK  CONSOUDATiON 

DDRW  plans  to  stock  each  national  stock  number  (NSN)  at  only  one  location 
within  the  region.  It  also  plans  to  stock  similar  groups  of  products  at  the  same 
location.  The  following  actions  have  been  identified  by  DDRW  as  its  regional  stock 
plan: 


•  Move  the  top  200  duplicate  items  from  the  Oakland  site  to  the  San  Joaquin 
site.  These  items  account  for  10  to  12  percent  of  Oakland’s  workload. 
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•  Do  not  allow  new  procurements  for  DLA  items  to  arrive  at  the  Oakland  site 
but  instead  receive  Uiem  at  the  San  Joaquin  site.  This  action  will  result  in  a 
60  percent  workload  reduction  at  Oakland  over  time. 

•  Eliminate  4,500  duplicate  items  between  Sharpe  and  Tracy  by  storing  each 
item  at  only  one  of  the  two  sites. 

•  Move  all  DLA  items  from  the  SSDS  to  the  San  Joaquin  site. 

a  Eliminate  all  items  at  SRDD  over  time  as  a  result  of  base  closure.  Send 
items  to  other  Army  sites  or  redistribute  them  witlxin  BDRW. 

a  Eliminate  site  duplication  for  some  160,000  items  stored  both  at  O^en  and 
at  least  one  DDRW  site.  (Ogden  is  scheduled  for  future  consolidation  into 
DDRW.) 

At  the  Oakland  site,  receipts  have  decreased  and  some  material  has  been 
redistributed,  but  most  of  the  other  elements  of  the  DDRW  stock  consolidation  plan 
have  not  yet  been  executed.  DDRW  has  done  some  preparatory  work  to  accommodate 
the  above  actions.  It  has  requested  that  DLA  Headquarters  conduct  a  study  to 
determine  the  best  storage  location  within  the  San  Joaquin  site  for  each  stock  class, 
and  it  is  also  taking  steps  to  increase  the  storage  capacity  with  better  storage  aids  at 
the  San  Joaquin  site  (the  primary  distribution  site  for  the  region).  This  extra 
capacity  will  serve  to  accommodate  material  transferwd  there  from  other  DDRW 
sites. 


Redistribution  of  material  within  the  region  has  taken  place  as  follows: 

•  Air  circuit  breakers  have  been  moved  from  Mare  Island  to  Oakland. 

•  Some  petroleum,  oil,  and  lubricants  (POL)  has  been  moved  from 
San  Joaquin  to  Ogden. 

•  Some  empty  drums  have  been  moved  from  Point  Molate  to  Oakland. 

•  Steel  products  were  moved  from  the  Oakland  site  to  the  San  Joaquin  site. 
(Actually  this  move  was  initiated  prior  to  consolidation.) 

Although  important,  they  are  a  very  small  part  of  the  total  plan  to  rearrange 
and  consolidate  stock.  As  the  objectives  of  the  regional  stock  plan  are  realized,  we 
expect  to  see  reductions  in  labor  and  facility  resource  requirements  needed  to  receive, 
store,  and  ship  material. 
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CHAPTERS 


ASSESSMENT 


Tlie  Bay  Area  supply  depot  consolidation  prototype  has  demonstrated  that  a 
(»}nsolidated  operation  can  maintain  or  improve  readiness  and  meet  customer 
mission  needs.  It  has  done  so  under  the  turbulent  conditions  of  Operations  Desert 
Shield,  Desert  Storm,  and  Provide  Comfort  While  operational  improvements  under 
single  management  are  qiiite  evident,  the  prototype  has  not  yet  demonstrated 
«^ni»>lidation  savings  on  the  scale  of  those  originally  projected.  Significant  personnel 
savings  have  been  realized  since  the  baseline  year,  but  we  attribute  those  savings  to 
a  declining  workload  rather  than  to  consolidation.  The  uniform  DDS  has  not  yet 
proven  successful  because  of  softwaie  reliability  problems  and  complex,  undepend¬ 
able  interfaces.  We  do  not  believe  that  the  warehouse  control  portion  of  DDS,  as 
presently  designed,  will  improve  work  force  productivity  at  the  Bay  Area  ates. 

Our  assessment  of  the  prototype’s  first  year  is: 

•  Overall  performance  has  improved  in  the  consolidated  operations  and 
customers  generally  remain  satisiSed. 

•  Savings  have  been  realized  through  personnel  reduction,  but  it  is  not 
possible  to  attribute  those  savings  to  consolidation  since  workload  has  also 
decreased.  Other  savings  are  evident,  although  they  have  occurred  more 
slowly  than  anticipated  in  the  prototype  plan.  Problems  with  the  uniform 
DDS  implementation  have  adversely  affected  performance  at  Oakland. 

•  Consolidation  costs  are  slightly  below  those  anticipated  in  the  prototype 
plan,  but  not  all  consolidation  costs  are  being  reported. 

•  Consolidation  potential  in  the  Bay  Area  is  still  high,  with  additional  savings 
possible  from  increasir^g  work  force  productivity  and  more  quickly 
consolidating  stocks. 

PROTOTYPE  PERFORMANCE 

Performance  at  the  Sharpe  site  and  SRDD  has  improved  since  consolidation. 
Performance  at  the  Tracy  site  and  SSDS  has  remained  high,  while  Oakland’s 
performance  has  been  off  substantially  since  installing  NISTAHS  HF  in  January. 
Despite  the  problems  at  Oakland,  we  believe  the  consolidation  has  successfully 
demonstrated  that  performance  can  be  maintained  or  improved.  Performance 
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remained  effective  under  the  turbulent  eonditioiis  imposed  by  Operations  Desert 
Shield  and  Desert  Storm. 

The  performance  difficulties  at  the  Oakland  site  are  attributable  to  its 
automation  problems.  The  NISTAKS  RF  implementation  revealed  several 
cmnpHcations  with  the  new  Nl^ARS  software.  Its  implementation  was  followed  too 
closely  by  the  implementation  of  DDS,  which  itself  experienced  many  unanticipated 
problmns  with  the  NISTARS-DWASP  interface,  resulting,  among  other  thin^^,  in 
many  issue  transactions  not  being  properly  closed  out.  Communications  dif&culties 
between  NISTAI®  and  UADPS  resulted  in  sjnstem  reliability  problems  for  several 
months.  Oakland’s  performance  suffered  because  of  those  problems. 

The  DDRW  claims  that  the  Oakland  performance  data  are  erroneous  and  tiiat 
the  site’s  performance  is  higher  than  the  data  indicate.  Some  evidence  supports  that 
claim,  but  it  only  relates  to  performance  in  recent  months.  However,  the  poor 
reliability  of  the  site’s  automated  system  has  resulted  in  periods  of  decreased 
productivity  and  in  the  need  to  redirect  some  issues  to  other  stock  points. 

Repitisentatives  of  the  Naval  Supply  Systems  Command  (NAVSUP)  stated  that 
many  of  the  Nl^ARS  problems  could  have  been  resolved  before  they  became  so 
serious.  While  DDRW  and  Oakland  personnel  had  some  communications 
problems  —  problems  that  prompted  NAVSUP  to  send  assistance  teams  to  the 
Oakland  site  —  we  doubt  that  the  performance  problems  would  have  substantially 
lei^ned  had  the  Navy  retained  control  of  the  site  and  implemented  the  same  systems 
changes  itself.  The  real  problem  was  the  premature  fielding  of  an  unreliable 
combination  of  systems,  smd  the  DDRW  staff  worked  just  as  hard  as  would  have  any 
of  the  Service  staffs  in  coping  with  it 

In  terms  of  customer  satisfaction  among  users  of  the  depots,  we  found  very  little 
change  since  consolidation.  Customer  feedback  has  remained  generally  positive  and 
has  not  changed  significantly  in  either  quantity  or  character. 

Given  the  significant  demands  during  Operat'ons  Desert  Shield  and  Desert 
Storm,  and  the  considerable  distraction  associated  both  with  those  operations  and 
with  the  consolidauon  itself,  the  prototype’s  generally  high  level  of  performance 
leads  us  to  conclude  that  consolidation  itself  has  not  degraded  performance.  On  the 
contrary,  several  performance  levels  are  up;  and,  in  the  Army’s  case  up  to  24  percent 
above  the  levels  it  had  provided  itself. 
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PROTOTYPE  SAVINGS 


Consolidation  savings  are  much  lower  than  DLA  has  daiined.  Sul^tantial 
personnel  savings  &om  the  baseline  year  are  evident  they  are  attributable  more  to 
workload  reduction  than  to  a>nsolidation.  Transportation  and  CCP  savings  have 
begun  to  occur,  but  th<^  transportation  savings  will  be  credit^  to  DMRD  93.5.  The 
CCP  savings,  anticipated  to  begin  in  FY91,  were  delayed  until  the  contract  at  SSDS 
expired  at  the  end  of  the  fiscal  year. 

Relocation  of  regional  equipment,  storage  aids,  and  personnel  have  occurred 
regularly  and  are  among  the  most  visible  benefits  of  consolidation.  They  will  result 
in  operational  savings  in  the  futum. 

Personnel  Savings 

As  discuss^  in  Chapter  2,  693  end-strength  positions  (500  of  them  full-time) 
have  been  vacated  at  the  five  Bay  Area  depots  since  FYS9  and  have  not  been  fill^ 
Since  the  dates  of  consolidation  (June  1990  for  the  fimt  three  sites  and  April  1991  for 
the  two  Sacramento  sites),  264  end-strength  positions  have  been  vacated  (133  of 
them  full-time)  through  August  1990.3  DLA  has  daim^  DMRD  902  consolidation 
savings  of  over  $24.5  million  for  all  693  positions  vacated  since  FY89. 

We  do  not  attribute  those  savings  to  consolidation.  As  we  have  already  noted, 
depot  workload  has  decreased  roughly  in  proportion  to  the  reduction  in  personnel. 
The  planned  reduction  of  244  personnel  equivalents  in  FY91  was  to  have  been 
achieved  through  attrition  under  the  presumption  of  static  workload.  The  attrition 
happened,  but  the  effect  of  the  decrease  in  workload  largely  upstaged  the  effect  of 
consolidation.^ 


iSome  of  Uie  Services  have  stated  that  any  personnel  reductions  taken  before  the  date  of 
consolidation  cannot  be  attributed  to  consolidation.  However,  the  Services  knew  that  consolidation 
would  take  place  and  could  plan  accordingly  to  reduce  the  number  of  slots  to  be  transferred.  That 
planning  was  especially  notable  for  the  Sacramento  sites  during  the  period  between  October  1990  and 
March  1991  (the  6  months  prior  to  consolidation  under  DDRW)  when  the  full-time  end  strength 
dropped  ^cm  1,155  positions  to  1,045,  s  reduction  of  110  positions,  or  nearly  10  percent. 

ZDILA  is  reporting  DMRD  902  savings  correctly  in  that  the  reduction  in  personnel  costs  has  been 
realized  since  the  baseline  year.  However,  DMRD  902’s  projected  savings  were  to  have  been  achieved 
through  productivity  improvement,  not  reduced  workload.  DMRD  902  was  never  acyusted  to  account 
for  projected  reductions  in  workload,  and  DLA  has  received  no  OSD  instructions  to  report  savings  from 
workload  reduction  separately  from  consolidation  savings. 
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Under  such  circumstances,  DLA  had  two  pebble  courses  of  action.  First,  it 
could  <M)ntinae  to  redu<»  the  sise  of  the  DDRW  work  force  by  attrition  alone,  <M>unting 
on  the  likelihood  that  DDRWs  workload  would  eventually  stabilise  and  the  ratio  of 
workload  to  personnel  would  improve  through  further  attrition.  The  seo^nd  course  of 
action  would  be  to  release  employees  invcluntarily  to  improve  that  ratio  more 
quickly,  resulting  in  personnel  savings  tiiat  were  more  than  merely  proportional  to 
the  workload  reduction  and  more  in  keeping  with  the  prototype  plan’s  projection. 

The  BIA  chose  the  first  course  of  action,  a  conservative  approach,  and  one  that 
we  consider  to  have  been  wise  during  the  uncertain  period  surrounding  Operations 
Oe^rt  Shield  and  Desert  Storm.  However,  DIA  has  continued  to  maintain  that 
course  of  action.  As  DoD  reduces  in  size,  it  is  likely  that  workload  will  eventually 
stabilize  at  an  even  lower  level,  but  when  it  will  do  so  is  far  &mn  certain.  Our 
assessment  is  that  the  anticipated  FY92  level  of  work  force  productivity  in  the 
prototype  plan  will  be  difficult  to  achieve  if  DLA  relies  only  on  attrition. 

Complicating  the  work  force  productivity  issue  are  two  other  factors.  First, 
with  the  poor  DBS  reliability  at  Oakland,  DDRW  has  been  unable  to  fiilly  utilize  the 
Oakland  work  force,  and  that  inability  has  resulted  in  low  productivity  about  which 
little  could  be  done.  While  the  net  impact  of  the  Oakland  problemis  on  total  regional 
productivity  has  been  only  secondary,  th^e  problems  have  caused  much  of  DDEWs 
management  attention  to  be  diverted  from  productivity  enhancement  to  problem 
solving.  Second,  DDRW  has  devoted  much  effort,  particularly  at  Sharpe,  to 
improving  depot  performance  so  that  it  has  now  exceeded  the  level  the  Army  bad 
provided  itself.  Had  DLA  set  lower  performance  goals  for  DDRW’s  newly  acquired 
operations  -  more  consistent  with  past  performance  by  some  of  the  Services  -  it  is 
likely  that  fewer  direct  labor  hours  would  have  been  needed  and  work  force 
productivity  could  have  increased.  OSD  should  be  aware  of  the  cost  of  DLA’s 
performance  goals  and  determine  what  expense  it  is  willing  to  incur  to  meet  them. 

More  quickly  reducing  the  number  of  personnel  in  the  Bay  Area  would 
accelerate  the  achievement  of  personnel  savings  expected  from  consolidation.  The 
logic  behind  the  personnel  savings  projections  in  the  Supply  Depot  Consolidation 
Study  was  that  the  initial  personnel  savings  would  come  from  the  elimination  of 
duplicate  overhead  among  the  sites  and  the  rest  from  gradual  enhancement  of  the 
direct  work  force’s  productivity.  The  region’s  work  force  attrition  to  date  has  not 
resulted  in  as  many  vacancies  in  overhead  functions  as  needed  to  produce  the 
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overhead  savings  that  the  Process  Ac^on  Team  had  envisioned.  In  the  cun^nt  Bay 
Area  employment  maihet,  personnel  in  overhead  pcKsitions  are  dimply  not  leaving 
^ahs  very  qnickly . 

The  DDRW  does  not  believe  that  reduedons  thmn^  the  elimination  of 
pt^tions  are  appropriate.  It  contends  that  the  positions  it  would  have  to  eliminate  to 
streamline  its  overhead  functions  are  needed  to  undertake  future  DDEW 
cxmsolidations.  If  true,  die  cost  of  comKilidadon  in  terms  of  personnel  labor  is 
significanUy  higher  than  has  been  reported  in  the  past. 

In  summary,  personnel  (and  DMRD  002)  saving  have  occurred,  but  we  do  not 
attribute  them  to  consolidation  since  workload  has  dropped  proportionately. 
Overhead  consolidation  has  not  prcMiuced  as  significant  an  impact  on  savings  as 
anticipated  by  the  Process  Action  Team  that  prop<^d  supply  depot  consolidations. 
Unle»  workload  increases  steadily,  BLA’s  goal  to  achieve  higher  work  force 
productivity  in  FY92  and  beyond  will  have  to  rely  on  more  than  attrition  to  reduce 
the  size  of  DDRWs  work  fome. 

CCP  Savings 

The  prototype  plan  and  the  DDRW  On  Site  Consolidation  Plan,  dated 
22  June  1900,  both  called  for  the  consolidation  of  CCP  operations  to  a  single  site, 
which  the  latter  plan  said  would  be  Sharpe.  Expected  FY91  savings  were 
$1.5  million.  The  consolidation  did  not  occur  in  FY91  because  DDRWs  contract  for 
CCP  operation  at  ^DS  was  not  schooled  to  expire  until  the  end  of  FY91.  The 
contract  has  since  expired  and  will  not  be  renewed.  DDRW  expects  to  obtain  FY92 
savings  of  $500,000  as  a  result  of  CCP  consolidation. 

In  future  years,  DDRW  expects  to  lessen  the  need  for  large-scale  CCP 
operations  by  "banking”  requisitions  in  DDS  and  releasing  them  to  provide 
substantially  better  tiansportation  consolidation  opportunities  with  less  material 
handling.  It  also  intends  to  rely  more  heavily  on  the  RFCC  at  Montebello,  CA.,  and 
less  on  local  operations. 

Transportation  Sainngs 

In  the  prototype  plan,  transportation  savings  were  expected  to  begin  in  FY91 
but  not  to  reach  their  full  effect  until  FY93.  Annual  savings  projections  were 
$1.5  million  in  FY91,  $3.0  million  in  FY92,  and  $6.0  million  in  FY93.  Actual  savings 
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are  not  being  elaimed  as  consolidation  savings  but  are  to  be  included  in 
trana|M>rtation  savings  crated  to  DMRD  915. 

bbKSt  BBRW  and  DLA  initiative  have  improved  consolidation  of  shipments  for 
tiuni^portation  and  reduced  transportation  costs.  Most  notable  are  the  extension  of 
guaianteed  traffic  rate  to  shipments  Dram  all  Bay  Area  dejKits  and  the  release 
of  issne  to  ^{^;raphie  areas,  which  permit  material  to  be  con^lidated  within  and 
between  Bay  Area  depots. 

Cofistructiofi  Savings 

The  military  coetruction  (MILCON)  program  savings  of  $24.7  million 
prc^eted  in  the  prototype  plan  will  oeur  in  the  future.  Two  FY93  MILCON  projects 
that  would  have  been  empleted  have  been  caneled:  an  operations  support  facility  at 
Tracy  ($16.7  million)  and  a  hazardous  material  storage  facility  at  Sharpe 
($7.95  million).  The  prototype  plan  called  for  them  to  be  counted  as  FY93  saving^. 

From  our  visits  to  the  Bay  Area  depots,  we  have  observed  that  regional 
warehouse  capacity  is  maintained  at  a  level  that  gives  each  depot  enough  capacity  to 
satisfy  anticipated  work  volume  as  well  as  occasional  surges.  Combined,  those 
facilities  offer  BBRW  a  substantial  surge  capacity  and  warehousing  flexibility.  If 
significant  stock  is  consolidated  as  a  i^ult  of  depot  consolidation,  even  more  space 
will  be  xnade  available.  Significant  additional  general  capacity  is  not  likely  to  be 
n^ded  soon,  even  to  replace  aged  facilities. 

DOS  Savings 

The  idea  motivating  a  single  computer  support  system  at  DLA-operated  depots 
was  that  software  maintenance  costs  would  be  reduced  for  a  single  system.  No  net 
savings  relative  to  BBS  were  expected  during  the  2-year  Bay  Area  evaluation  period, 
and  thus  far,  no  savings  have  been  realized.3 

Our  assessment  of  BBS  is  that  one  system  that  has  multiple  interfaces  (modules 
of  BWASP,  NISTAES,  SDS,  and  SC&D)  is  just  as  complex  to  operate  and  manage  as 

^DDS  was  the  DgD  standard  distribution  system  envisioned  at  the  time  the  prototype  plan  was 
written.  Since  that  time,  DLA  and  the  Services  have  devoted  considerable  eiTort  toward  identifying 
the  best  system  to  support  oinsoUdated  supply  depot  operations.  Other  systems  and  combinations  of 
systems  are  being  considered.  Our  assessment  is  based  only  on  observed  DDS  operations  in  the  Bay 
Area. 
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multiple  systems  (existing  Service/DLA  systems).  In  the  Bay  Area,  consolidating  a 
proliferation  of  unlike  ADP  systems  has  resulted  in  a  proliferation  of  complex 
interfaces  to  be  understood,  managed,  and  maintained. 

Secondary  savings  were  expected  both  from  a  reduction  in  the  number  of  data 
centers  operated  in  the  field  and  from  productivity  improvements  in  supply  depots. 
In  the  Bay  Area,  DBS  does  not  operate  from  a  single  data  center,  and  it  has  produced 
no  savings  in  regional  ADP  operations.  As  noted  earlier,  the  DWASP  "banking” 
features  have  enable  d  DDRW  to  achieve  greater  transportation  consolidation,  but 
the  NISTARS  warehouse  control  system  has  not  produc  i  work  force  pnjductivity 
savings. 

We  only  observed  NISTARS  operating  as  part  of  the  DBS  at  Oakland,  so  our 
conclusions  regarding  NISTARS  reflect  that  system  only.  For  the  system  to  aid 
general  productivity,  the  software  errors  that  affect  warehouse  operation  must  be 
corrected.  Even  if  they  are  corrected,  the  DDS  NISTARS  design  would  have  serious 
productivity  implications  if  it  were  to  be  employed  at  other  DDRW  sites.  For 
example,  employing  NISTARS  RF  at  the  Tracy  site  could  result  in  a  direct  labor 
increase  of  2-1/2  to  3  times  current  levels  for  order  picking  based  on  the  current 
NISTARS  bin-picking  rate  of  less  than  12-1/2  lines  per  hour  compared  with  Tracy’s 
manual  yields  of  30  to  40  lines  per  hour  under  similar  conditions.  Moreover,  the 
NISTARS  ministacker  and  crane  productivities  of  40  and  25  lines  per  hour, 
respectively,  compare  with  rates  of  80  to  100  lines  per  hour  for  similar  systems  in  the 
private  sector.  Fixing  the  software  so  that  u  hardware  works  properly  will  not  alter 
the  NISTARS  basic  design,  which  imposes  an  inordinate  data  verification  and  entry 
requirement  on  the  operator  and  results  in  a  slow  picking  process. 

Faster  warehouse  control  systems,  such  as  the  AWS  operating  at  the  SSDS 
impose  fewer  requirements  for  verification  of  data  and  automatically  assign  and 
print  control  labels  for  each  pick.  This  kind  of  system  design  results  in  significantly 
higher  productivity  than  that  of  NISTARS. 

We  believe  the  Oakland  NISTARS,  as  currently  designed,  will  not  demonstrate 
improved  productivity  at  other  DDRW  sites.  Although  the  incorporation  of  the 
DWASP  modules  has  proven  effective  at  Sharpe,  the  NISTARS  interface  with 
DWASP  is  a  serious  problem  in  the  Oakland  configuration.  If  DLA  were  to  install 
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the  Oakland  vemon  of  DBS  at  the  remaining  Bay  Area  sites  (and  use  the  NISTARS 
(»)mponent  in  all  facilities),  it  would  risk  reduced  productivity  4 

DDRW  Actions  to  Further  Reduce  Operating  Costs 

We  observed  improvements,  not  identified  in  toe  prototype  plan,  that  have 
resulted  from  the  consolidation.  DDRW  has  put  considerable  effort  during  its  first 
year  of  operation  into  improving  the  operations  and  performance  of  its  "new”  depots. 
The  management  improvements  we  have  seen,  particularly  at  Sharpe,  have  both 
improved  performance  and  saved  money,  although  the  savings  for  the  most  part  are 
from  mechanization  improvement  that  the  Army  might  never  have  made. 

The  new  Western  Distribution  Facility  at  Sharpe  was  not  well  designed,  having 
many  layout  and  mechanization  Haws.  The  DDRW  staffs  use  of  equipment  from 
other  DDRW  sites  to  correct  those  problems  has  enabled  the  facility  to  be  used  more 
effectively  without  the  need  for  expensive  capital  outlays  and  without  long  delays  for 
equipment  funding.  The  facility  was  made  more  useful  more  quickly  than  it  would 
have  been  if  it  were  still  operated  by  the  Army,  because  of  DDRW’s  ability  to  relocate 
regional  assets.  The  volume  of  such  activity  was  well  over  $1  million  in  equipment 
moved  to  and  from  the  Sharpe  site  alone. 

No  real  identifiable  savings  have  yet  occurred  from  those  improvements. 
Nevertheless,  they  are  an  important  indication  that  consolidation  has  made  a 
(Xiu^  tquential  difference.  DDRW  has  been  able  both  to  increase  its  storage  capacity 
and  to  improve  the  performance  of  its  work  force  as  a  result  of  the  redistribution  of 
regional  resources.  That  would  not  have  happened  without  consolidation. 

Had  the  Sharpe  site,  for  example,  continued  to  operate  with  the  limitations 
designed  into  its  new  facility,  it  would  have  provided  less  storage  capacity  and 
obtained  less  output  from  its  workers.  With  the  added  capacity,  DDRW  will  be  able 
to  consolidate  more  materia!  from  other  sites,  such  as  Oakland  and  SRDD,  without 
significant  funding  outlays.  While  the  total  amount  of  work  per  employee  has 
remained  constant,  the  quality  of  that  work  has  improved,  largely  because  of 


4NAV3UP  has  told  us  that  higher  warehouse  productivity  is  being  achieved  at  other  NISTARS 
RF  sites  and  that  the  improved  timeliness  of  inventory  balance  data  and  paperless  processing  have 
resulted  in  savings  in  other  depot  operations.  We  have  not  observed  those  benefits  in  the  Bay  Area. 
We  have  recently  requested  tliat  NAV3UP  provide  us  with  evidence  of  savings  at  other  NISTARS  RF 
sites  but  have  not  yet  received  it. 
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DDRW’s  redistribution  of  regional  resources  to  the  site  having  the  greatest  need  for 
them. 

Had  consolidation  not  occurred,  we  believe  that  the  Army  would  ultimately 
have  funded  some  of  the  improvements  that  DDRW  has  already  made,  particularly  to 
correct  the  design  flaws  in  the  new  facility.  It  would  have  taken  time  to  obtain 
funding,  time  in  which  the  Sharpe  work  force  would  have  had  operational  handicaps 
and  in  which  storage  space  limitations  would  have  continued  to  exist. 

Since  consolidation,  DDRW  has  redistributed  equipment  and  storage  aids 
valued  at  $1.9  million  among  its  Bay  Area  sites.  Such  action  has  resulted  in 
increased  storage  capacity  and  increased  worker  output,  improvements  that 
individual  Services  would  have  obtained  either  more  slowly  or  not  at  all. 

CONSOUDATiON  COSTS 

The  costs  of  the  Bay  Area  consolidation  have  been  below  those  anticipated  in 
the  prototype  plan.  Our  cost  information  came  from  three  sources:  DLA 
Headquarters  collected  prototype  implementation  and  contract  ADP  development 
costs,  the  DLA  Systems  Automation  Center  (DSAC)  provided  labor  costs  for  ADP 
development,  and  DDRW  collected  its  personnel  costs  for  consolidation  and  for  DDS 
installation  and  training.  The  planned  and  cumulative  actual  costs  to  date  (both 
FYSO  and  FY91)  are  shown  in  Table  S-1. 

The  DDS  costs  are  lower  than  planned,  but  the  prototype  plan  called  for 
84  percent  of  DDS  funding  (and  95  percent  of  hardware/software  funding)  to  be 
expended  by  the  end  of  FY91.  With  DDS  only  partially  installed  at  three  of  the  five 
sites,  the  actual  status  of  the  DDS  project  is  well  behind  the  schedule  originally 
proposed,  and  it  is  logical  that  costs  should  also  be  lower  than  planned. 

There  are  other  DDS  costs  that  are  neither  in  the  prototype  plan  nor  in 
Table  3-1.  Labor  at  the  DSAC  Central  Design  Agency  (CDA)  in  Ogden,  UT, 
amounted  to  $4.1  million,  and  DDRW  has  accumulated  $2.7  million  in  costs  for  DDS 
implementation  and  training.  We  believe  that  both  are  legitimate  DDS  costs  and 
should  be  included  in  the  total  cost  of  DDS.  Combined  with  the  $17.9  million  shown 
in  Table  3-1,  the  total  cost  of  DDS  to  date,  therefore,  is  approximately  $24.7  million. 

Prototype  implementation  costs  are  also  lower  than  planned,  again,  because 
projects  forecast  for  completion  by  now  have  not  yet  been  finished.  In  addition  to  the 
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TABLE  3-1 


CONSOUDAHON  COSTS  TO  DATE 
($  millions) 


Cost  category 

Planned  cost 
(FYSOand  FY91) 

Actual  costs 
{FY90andFY91) 

ADP  development  costs 

O&M 

9.0 

9.6 

PDA 

14.1 

8.3 

Subtotal 

23.1 

17.9 

Prototype  implementation  costs 

O&M 

6.8 

3.9 

PDA 

5.9 

2.1 

Subtotal 

12.7 

6.0 

Total 

35.8 

23.9 

Mate;  O&M  «  operatiomandmeintenance;  PDA  >  procurement  defense  acqusition. 


$6.0  million  shown  in  Table  3-1,  DDRW  charged  $3.3  million  of  consolidation  costs  to 
its  accounting  system.  We  believe  that  DDRW’s  consolidation  costs  are  really 
somewhat  higher,  since  the  criteria  established  for  charging  to  its  consolidation  job 
order  have  prevented  the  inclusion  of  some  consolidation  activity  costs  (for  example, 
not  included  are  the  extraordinaiy  effort  by  DDRW’s  staff  to  convert  personnel 
records  from  Service  to  DLA  formats  and  the  time  spent  with  union  representatives 
addressing  consolidation  concerns).  DDRW  has  told  us  that  it  is  unable  to  release 
many  of  the  employees  identified  as  surplus  because  they  are  still  needed  to  perform 
consolidation  duties.  Also,  rewarehousing  costs  are  net  documented.  The 
$9.3  million  total  is  a  conservative  approximation  of  prototype  implementation  costs 
to  date. 

In  summary,  the  cost  to  date  of  consolidation  has  been  approximately 
$34  miliion,  over  70  percent  of  which  has  been  for  the  development  and  installation  of 
DDS. 
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CONSOUDATiON  POTENTIAL  IN  THE  BAY  AREA 


It  is  our  assessment  that  the  Bay  Area  consolidation  can  produce  significant 
additional  cost  savings  while  maintaining  or  improving  service  to  customers.  One 
way  to  realise  those  savings  as  scheduled  is  to  accelerate  the  following  actions: 

•  Increase  productivity  to  increase  personnel  savings. 

•  Consolidate  stocks  within  the  region. 

^  Have  Service  ICPs  view  DDRW  as  one  location.  The  decision  to  stock  an 
item  at  a  particular  site  within  the  region  should  be  made  by  the  regional 
management. 

^  Eliminate  occurrences  of  items  stocked  at  multiple  locations  within  the 
region. 

•  Identify  and  satisfy  the  needs  of  local  customers. 

As  these  actions  are  taken,  DDRW  can  expect  to  achieve  significantly  higher  savings 
than  those  achieved  to  date,  savings  on  the  magnitude  of  those  expressed  in  the 
prototype  plan. 

Personnel  Savings 

The  first  step  in  achieving  personnel  savings  is  to  identify  surplus  positions. 
DDRW  is  already  conducting  **functional  area  analyses*’  (FAA).  These  FAAs  report 
the  number  of  current  personnel  in  each  functional  area  and  the  number  that  are 
surplus  under  consolidated  management.  They  address  both  direct  and  nondirect 
(indirect  and  overhead)  personnel.  Analyses  for  the  three  original  sites  identified 
168  nondirect  persons  as  excess.^  DDRW  is  slowly  realizing  reductions  through 
attrition;  however,  because  of  declining  workload  and  poor  economic  conditions,  the 
rate  of  attrition  is  too  slow  for  DDRW  to  realize  the  full  savings  in  a  timely  fashion. 
DDRW  needs  to  find  a  means  to  achieve  the  identified  reductions  faster  if 
productivity  is  to  be  increased. 


^Although  additional  FAAs  are  biiing  conducted,  we  have  not  seen  their  results. 
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Stodc  Consolidation 

Further  consolidation  savings  will  result  finm  the  elimination  of  multiple  stock 
points  for  a  speciSc  item  within  the  region: 

•  The  elimination  of  stockage  points  for  a  particular  item  will  allow  the  ICPs 
to  reduce  required  safety  stocks  and  will  result  in  lower  inventory 
investment. 

•  Fewer  total  receipts  will  need  to  be  processed,  resulting  in  lower  cost. 

•  Less  storage  space  will  be  required,  resulting  in  a  smaller  facilities 
requirement. 

•  Miscellaneous  handling  costs  will  be  reduced  by  conducting  fewer  location 
checks,  inventory  counts,  rewarehousing  moves,  etc. 

•  Fewer  total  issues  will  be  needed,  because  the  risk  of  not  having  enough 
stock  at  any  one  site  to  fully  satisfy  a  particular  customer  requirement  will 
be  minimized  and  fewer  pailial  issues  will  occur. 

•  The  cost  of  issues  that  do  occur  will  be  minimized  as  a  result  of  stocking  the 
item  at  the  facility  able  to  receive,  store,  and  ship  that  item  at  the  lowest 
cost 

•  Asa  result  of  less  direct  cost  and  less  required  space,  overhead  reduction  will 
be  possible. 

Two  things  must  occur  before  these  savings  can  be  realized.  First,  the  Service 
ICPs  must  view  DDRW  as  one  physical  site.  By  doing  that,  they  cannot  designate 
multiple  stock  locations  within  the  region.  Th\is,  DDRW  is  able  to  manage  its  own 
locations  completely  within  the  region.  Specifically,  DLA  could  take  the  following 
two  actions.  First,  it  could  publish  and  disseminate  guidance  to  the  ICPs,  including 
Service  ICPs,  on  the  appropriate  locations  for  wholesale  material  in  the  Bay  Area.  It 
would  need  to  monitor  compliance  with  that  guidance.  Second,  it  could  create  and 
use  a  reporting  system  that  would  allow  its  headquarters  to  monitor  the  number  of 
items  stored  at  more  than  one  Bay  Area  site.  Goals  could  be  set  for  reducing  such 
duplication  as  soon  as  economically  feasible.  Performance  toward  those  goals  could 
be  monitored. 

The  second  step  to  achieving  savings  is  that  DDRW  must  actively  identify  and 
eliminate  items  stocked  at  multiple  sites.  It  can  either  redirect  new  receipts  for  such 
items  to  the  most  appropriate  sites  while  drawing  down  stocks  at  other  sites  or 
physically  relocate  items  from  one  site  to  another  (the  prototype  plan  anticipated  a 
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consolidatioa  a}st  of  $2  million  for  physical  stock  relocation).  Only  by  (x>nsolidating 
items  will  DDRW  be  able  to  take  advantage  of  the  benefits  associated  with  single¬ 
location  item  stockage. 

Customer  Needs 

Until  recently,  most  of  DDRW’s  workload  volume  was  for  off-base  shipments. 
With  the  addition  of  the  Sacramento  sites  to  DDRW,  it  now  has  a  significant  amount 
of  on-base  issues  and  receipts.  Special  considerations  should  be  given  to  ensuring 
that  the  needs  of  the  local  customers  can  be  met.  These  needs  relate  primarily  to  fast 
turnaround  time  for  certain  emergency  orders.  When  considering  changes  in  its 
distribution  network,  DDRW  must  ensure  that  it  identifies  and  satisfies  the  true 
needs  of  its  local  customers.  This  is  particularly  applicable  to  facility  closures  and 
elimination  of  multiple  stock  locations  for  items. 
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DESCRIPTION  OF  DEPOTS 


Five  California  supply  dejmts  are  included  in  the  Bay  Area  Consolidation 
Prototype.  They  were  known  before  consolidation  as: 

•  Defense  Logistics  Agency’s  (DLA’s)  Defense  Depot  Tracy 

•  Sharpe  Army  Depot 

•  Naval  Supply  Center  Oakland 

•  Sacramento  Air  Logistics  Center  (AXC) 

•  Sacramento  Army  Depot. 

The  Tracy  and  Sharpe  sites  are  now  being  collectively  termed  the  Sa:a  Joaquin  site 
because  of  their  geographical  proximity.  The  Sacramento  ALC  and  Army  sites  have 
been  renamed  Sacramento  Specialized  Distribution  Site  (SSDS)  and  Sacramento 
Remote  Distribution  Division  (SRDD}»  respectively.  The  San  Joaquin  site  serves  as 
the  headquarters  for  Defense  Distribution  Region  West  (DDRW)  and  is 
approximately  60  miles  from  the  Sacramento  sites  and  about  30  miles  from  the 
Oakland  site.  Oakland  and  Sacramento  are  about  90  miles  apart. 

The  sizes  of  the  five  sites  vary  signiRcantly.  Table  A-1  shows  square  footage, 
number  of  national  stock  number  (NSN)  items  stored,  average  daily  workload,  and 
number  of  employees.  Table  A-2  shows  the  primary  missions  for  each  of  the  sites. 

TRACY  SITE 

The  Tracy  sits  has  the  largest  level  of  volume.  It  was  managed  by  the  DLA 
prior  to  Bay  Area  Consolidation  and  is  being  managed  the  same  way  by  the  same 
individuals  under  DDRW.  The  site  processes  approximately  15,000  issues  and 
receipts  daily  and  employs  about  1,500  persons.  DLA  owns  almost  all  of  the 
300,000  items  stored  there.  Most  of  the  items  at  Tracy  are  shipped  to  destinations  in 
either  the  western  continental  United  States  or  in  the  Pacific.  Ail  functions  at  the 
Tracy  site  are  part  of  DDRW. 

The  Tracy  site  has  some  relatively  basic  forms  of  automation.  Workers  pick 
orders  using  either  hand  trucks,  horizontal  carousels,  or  wire-guided,  raan-aboard 
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MISSION  BY  SITE 


She 

Mission 

Tracy 

Receive,  store,  and  issue  DLA-managed  and  other  DoD 
items.  Service  primarily  western  CONUS  and  Pacific. 

Sharpe 

Receive,  store,  and  distribute  secondary  items  to  Pacific, 
Alaska,  and  western  CONUS- 

Oakland 

Provide  supply  and  support  services  to  Fleet  units  and 
shore  activities.  Support  Naval  Aviation  Depot  at  Alameda 
and  Naval  Shipyard  at  Mare  island. 

SRDO 

Provide  supply  support  for  communications-electronics, 
avionics,  night  vision,  and  elearonic  warfare  systems  and 
associated  components. 

SSOS  j 

Worldwide  logistics  management  responsibility  for 
various  weapon  systems  and  support  for  depot 
maintenance  function. 

pick  vehicles.  A  sortation  system  is  then  used  to  consolidate  the  line  items  picked. 
Conveyors  azo  used  extermvely  for  transporting  both  small  items  and  pallet  loads. 
The  Tracy  site  uses  DLA’s  Defense  'Warehousiiig  and  Shipping  Procedures  (DWASP) 
automat^l  sy^em. 

SHARPE  SITE 

The  Sharpe  dte  processes  about  3,000  issues  and  receipts  daily  and  employs 
over  1,100  persons.  It  also  has  a  consolidation/containerization  point  (CCP)  operation 
that  handle  2,500  line  items  per  day.  Most  material  is  shipped  to  destinations  in 
either  the  Pacific  or  the  western  continental  United  States.  All  activities  at  the 
Sharpe  site  have  been  turned  over  to  DDRW  by  the  Army. 

The  Sharpe  site  utilizes  some  automation  including  towline  systems  and 
conveyance  systems  to  transport  material.  The  site  has  a  high-rise,  narrow-aisle 
storage  warehouse  with  crane  access  and  a  sortation  system  to  consolidate  multiple- 
line-item  orders.  The  main  facility  at  Sharpe  is  relatively  new,  and  a  considerable 
amount  of  space  is  underutilized.  The  Sharpe  site  used  the  Army’s  Standard  Depot 
System  (SDS)  as  its  automated  system  until  August  1991  when  it  was  partially 
converted  to  the  Defense  Distribution  System  (DDS).  Full  implementation  of  the 
Navy  Integrated  Storage,  Tracking,  and  Retrieval  System  (NISTARS)  as  part  of  the 
overall  DDS  is  scheduled  to  occur  in  the  near  future. 

OAKLAND  SITE 

The  Oakland  site  has  the  greatest  number  of  items  stored  and  the  greatest 
square  footage  of  storage  space.  It  processes  about  3,500  issues  and  receipts  daily  and 
employs  more  than  600  persons.  The  Navy  has  retained  control  of  a  number  of 
activities  including  transshipments  of  material,  customer  service,  pierside 
procurements,  and  SERVMART  operations. 

The  Oakland  site  operates  using  significant  levels  of  automation.  Its  supply 
operation  is  divided  into  mechanized  and  nonmechanized  areas  and,  within  the 
nonmechanized  areas,  into  bin  and  hulk.  The  mechanized  areas  are  physically 
located  in  one  building  and  the  nonmechanized  areas  are  spread  out  over 
approximately  50  other  buildings.  Within  the  mechanized  areas,  items  are  stored  in 
either  a  mini-load  tray  system  with  automated  access  or  in  a  narrow-aisle,  high-rise 
rack  system  utilizing  wire-guided,  man-aboard  pick  vehicles.  Operators  of  both 
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i^steiQs  are  dii^cted  by  computer  terminals  located  at  tbe  employee  workstations. 
Until  May  1991,  the  Oakland  site  used  the  Navy’s  Uniform  Automated  Data 
Processing  System  (UADI^)  in  coiy'uncUon  with  N^TABS  as  its  automated  system. 
It  is  now  using  DWASF  in  conjunction  with  NISTARS  under  the  DDS. 

SACRAMENTO  SPECIAUZED  OISTRIBUTtON  SITE 

The  SSDS,  located  at  McClellan  Air  Force  Base,  has  the  second  largest  volume 
in  the  region.  It  processes  about  6,000  issues  and  receipts  daily  and  employs  over 
700  persons.  Over  60  percent  of  the  daily  issues  at  SSDS  are  on-base  issues,  either  to 
the  maintenance  mission  or  as  part  of  the  Standard  Base  Supply  System.  Off-base 
shipments  are  destined  for  locations  worldwide.  The  Sacramento  ALC  also  had  a 
CCP  operation  that  has  recently  been  dis(»>ntinued  by  DDRW.  Functions  retained  by 
the  Air  Force  at  the  Sacramento  ALC  include  activities  supporting  the  inventory 
control  point  (ICP)  and  the  air  freight  terminal  operation,  two  formal  supply 
warehouses  that  support  flying  units,  and  local  delivery  services. 

The  SSDS  contains  a  relatively  advanced  order-picking  system  but  a  basic 
packing-and-shipping  s^tem.  Virtually  all  of  the  material  is  picked  from  wire- 
glided,  man-aboard  pick  vehicles  equipped  with  built-in  <»mputer  terminals  that 
direct  the  pick-and-receive  actions.  The  pick  vehicle  is  controlled  by  the  system,  not 
the  picker.  The  pack  and  ship  fimctions  have  conveyance  systems,  but  no  automated 
sortation  is  available  for  consolidating  multiple-line-item  orders  to  be  shipped  ofT- 
base.  One  interesting  and  relatively  advanced  piece  of  machinery  that  can  be  found 
at  this  site  is  an  automatic  weight-and-cube  machine  that  can  measure  a  package’s 
dimensions  and  weight  at  the  same  time.  SSDS  uses  the  Automated  Warehousing 
System  (AWS)  operating  in  conjunction  with  the  Air  Force’s  Stock  Control  and 
Distribution  (SC&D)  system  as  its  warehouse  control  system. 

SACRAMENTO  REGIONAL  DISTRIBUTION  DIVISION 

The  SRDD,  located  at  the  Sacramento  Army  Depot,  is  the  smallest  site  under 
DDRW.  It  processes  about  1,100  issues  and  receipts  per  day  and  employs  over 
300  persons.  Almost  50  percent  of  the  issues  are  on-base  issues  of  parts  or  repairable 
items  to  the  local  Army  maintenance  functiGn.  A  few  off-base  issues  are 
reimbursable  by  tenant  organizations.  With  the  exception  of  some  horizontal 
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cait^osels,  SRDO  has  virtually  no  automation.  SRBB  uses  the  Army*s  SDS  as  its 
autonmted  system. 
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PROTOTYPE  EVALUATION  PLAN 


As  required  by  the  Test  and  Evaluation  Master  Plan,  Logistics  Management 
Institute  prepared  and  submitted  to  the  Assistant  Secretary  of  Defense  (Production 
and  Logistics)  a  forma)  prototype  evaluation  plan  on  31  October  1990.  The 
evaluation  plan  follows  in  its  entirety. 
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PROPOSAL  FOR  INDEPENDENT  EVALUATION 

OF  THE 

BAY  AREA  SUPPLY  DEPOT  CONSOLIDATION 


INTRODUaiON 

Depot  Consolidation  Prototype 

In  a  prototype  effort,  the  Department  of  Defense  is  combining  the  San  Francisco 
Bay  area  distribution  depots  of  the  Army,  Navy,  and  Air  Force  into  one  distribution 
system  managed  by  the  Defense  Logistics  Agency  (DLA).  The  basis  for  that  action  is 
the  Defense  Management  Review  Supply  Depot  Consolidation  Study,  which  projected 
that  the  prototype  would  save  $126  million  in  the  first  5  years  without  degrading 
performance.  According  to  the  study,  savings  are  expected  to  result  from  reduced 
overhead,  reduced  construction  requirements,  transportation  consolidation, 
improved  use  of  existing  depot  capacity,  and  more  efficient  warehouse  operations. 

The  Bay  Area  Prototype  Plan  established  criteria  for  a  successful  prototjrpe.  To 
meet  those  criteria,  the  prototype  must  perform  as  follows: 

•  Successfully  use  uniform  distribution  software  within  the  speciHed  time 
frames  called  for  in  the  plan  without  degradation  of  service  to  customers 

a  Achieve  expected  cost  benefits  and  economies  of  operation 

•  Meet  or  exceed  the  best  performance  attained  by  individual  Service  depots 
and  maintain  or  improve  readiness 

•  Retain  the  ability  to  expand  peacetime  operations  to  meet  contingencies 

•  Produce  expected  results  with  a  minimum  of  transitional  turbulence. 

Independent  Evaluator 

The  Office  of  the  Assistant  Secretary  of  Defense  (Production  and  Logistics) 
[OASD(P&L)]  selected  the  IjOgistics  Management  Institute  as  the  independent 
evaluator  of  the  Bay  Area  consolidation  prototype  to  monitor  its  pvogress  and 
evaluate  its  results.  In  that  capacity,  we  are  to  do  the  following: 
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•  Keep  OASDCP&L)  infonned  about  the  progress  of  the  prototype 

«  Fuifiil  the  OASD(P&L)  ronunitment  to  the  Services  for  an  independent 
evaluation 

•  Provide  an  unbiased  analytical  basis  for  making  additional  depot 
consolidation  decisions 

•  Assist  DOD  in  responding  to  external  questions  from  the  Government 
Accounting  Office  (GAO)  and  others. 

While  each  of  those  responsibilities  is  important,  we  see  the  second  and  third  as 
particularly  critical.  The  Services  have  expressed  concerns  about  severol  aspects  of 
the  Bay  Area  prototype,  and  an  independent  appraisal  of  the  costs,  benefits,  and 
service  impact  of  the  consolidated  operation  will  help  demonstrate  the  degree  to 
which  those  concerns  must  be  addressed.  If  the  prototype  is  successful,  the 
evaluation  will  provide  the  data  on  which  future  consolidations  may  be  based. 

As  an  independent  evaluator,  we  must  first  make  sure  DLA  and  the  individual 
Service  depots  operate  fairly  and  maintain  accurate  cost  and  performance  data. 
Second,  we  must  judge  the  true  costs  and  savings  of  each  of  the  consolidated 
operation's  savings  initiatives  and  provide  an  independent  third-party  assessment  of 
each  initiative's  value.  Third,  we  must  assess  performance  of  the  consolidated 
operation  compared  with  the  actual  performance  of  the  Service  and  DLA  depots 
before  consolidation.  We  must  then  periodically  report  on  prototype  progress,  make 
pertinent  observations  to  help  identify  problems,  record  lessons  learned,  and  make 
recommendations  for  future  consolidation  efforts. 

PROPOSED  APPROACH 

To  accomplish  our  responsibilities,  we  will  interview  Service  and  DLA 
representatives  to  obtain  all  parties*  detailed  views  of  what  must  be  evaluated  to 
detenx'ine  whether  the  prototype  is  successful.  We  will  then  review  the  unit  cost 
baseline  data  to  validate  their  accuracy.  We  will  visit  the  bay  area  supply  depots  to 
develop  an  understanding  of  their  missions,  organizational  objectives,  management 
strategies,  resources,  operating  processes,  and  cost  and  performance  accounting 
systems.  We  will  also  contact  a  sample  of  their  customers  to  define  what  Uiey  look  for 
in  a  successful  supply  support  system. 

We  believe  that  our  evaluation  should  include  more  than  merely  an  evaluation 
of  the  costs,  performance  measures,  and  savings  outlined  in  the  Test  and  Evaluation 
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Master  Plan.  We  propose  to  collect  two  other  kinds  of  data.  The  first  is  information 
on  changes  to  the  environment  in  which  the  prototype  is  operating:  the  workload 
mix,  the  size  and  scope  of  inventory  under  which  it  operates,  and  the  mission  and 
operating  tempo.  Such  information  will  allow  us  to  accurately  evaluate  the  costs  and 
performance  of  the  prototype  in  light  of  changing  missions  or  demand.  The  second 
kind  of  data  is  information  of  a  generally  subjective  nature  that  will  demonstrate  the 
success  of  the  prototype  in  the  view  of  those  who  use  it.  That  information  will  prevent 
us  from  presenting  an  inaccurate  picture  of  prototype  performance  —  one  based  solely 
on  objective  performance  measures  that  fails  to  measure  the  impact  of  changes  on  the 
prototype's  customers  (i.e.,  workarounds). 

Zn  the  following  sections,  we  discuss  our  approach  to  measuring  the  operating 
environment,  evaluating  the  costs  and  savings,  and  measuring  the  performance  (both 
objectively  and  subjectively)  of  the  prototype  operation. 

Operating  Environment 

We  must  explain  the  environment  in  which  the  prototype  operates  before 
evaluating  its  efficiency  or  effectiveness.  To  document  that  environment,  we  propose 
to  measure  several  elements  and  evaluate  the  trends  in  those  measures  over  time. 
The  elements  include  the  following: 

•  Changes  in  customer  ordering  patterns,  including  shifts  in  requisition  and 
transportation  priorities  or  storage  patterns  that  result  from  perceived 
prototype  support  levels 

•  Changes  in  inventory  levels  resulting  from  Service  inventory  management 
actions,  by  storage  site 

•  Mission  changes  for  locally  a^gned  units 

•  Changes  that  exercises  or  world  events  cause  in  overall  operating  tempo. 

We  expect  there  will  be  other  environmental  factors  we  have  not  anticipated, 
and  we  will  document  them  as  their  influence  becomes  evident.  In  most  cases, 
measurable  environmental  data  are  readily  available  in  the  Service  and  DLA 
management  information  systems.  We  intend  to  extract  it  using  standard  data 
reports.  In  some  cases,  quantification  may  not  be  possible  and  we  shall  rely  on 
subjective  measures.  In  all  cases,  we  expect  to  portray  environmental  measures 
chronologically  to  show  the  cumulative  impact  over  the  life  of  the  evaluation. 
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Costs 


Unit  costs  for  the  individual  depots  have  been  provided  to  us  by  the  OASD 
(Comptroller).  As  the  prototype  continues,  those  data  will  continue  to  be  collected 
and  provided  to  us.  If  the  unit  costs  are  calculated  using  an  appropriate  and 
comparable  mix  of  direct  and  indirect  expenditures,  they  will  provide  a  logical  gross 
indication  of  the  cost  of  supply  depot  operations.  We  intend  to  verify  the  accuracy  of 
the  data  and  ensure  their  comparability  and  then  use  those  data  to  demonstrate 
changes  in  the  aggregate  costs  of  bay  area  supply  operations. 

It  is  possible,  however,  that  not  all  changes  to  the  unit  costs  can  be  attributed  to 
the  impact  of  consolidation  under  a  single  manager.  The  environmental 
considerations  discussed  above,  for  example,  may  change  unit  costs  significantly.  To 
demonstrate  whether  savings  result  fmm  the  consolidation,  it  will  be  necessary  to 
identify  the  initiatives  that  are  expected  to  produce  savings  and  to  collect 
information  when  those  initiatives  are  implemented  to  show  what  they  cost  and  what 
they  save.  Such  information  will  also  be  necessary  for  planning  future  consolidations 
in  other  geographic  areas  because  it  will  attribute  to  those  initiatives  the  measured 
and  estimated  cost  savings  that  are  the  source,  or  cause,  of  savings. 

We  propose  to  work  closely  with  the  on-site  director  to  identify  those  initiatives 
that  are  expected  to  produce  savings.  We  will  identify  what  it  costs  to  implement  the 
initiatives,  and  we  will  develop  a  baseline  of  costs  before  implementation.  We  will 
then  develop  ways  to  measure  the  resulting  costs  and  savings  attributable  to  each 
initiative  within  the  consolidated  operation  and  within  the  users'  organizations.  We 
will  design  a  measurement  methodology  for  the  initiatives  on  a  case-by-case  basis. 

The  Test  and  Evaluation  Master  Plan  has  led  us  to  believe  that  savings  are 
anticipated  primarily  from  the  following  initiatives: 

•  Use  of  a  single  automated  stock  point  management  system,  eliminating  the 
need  for  duplicate  system  design  and  maintenance  capabilities 

•  Productivity  improvements  within  the  depots  as  a  result  of  better  access  to 
productivity-enhancing  automated  support  systems 

•  Administrative  and  management  efficiencies,  such  as  work  force  reductions, 
that  result  from  consolidation  of  operations  and  workforce  under  a  single 
management  structure 
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•  Storage  and  transportation  efficiencies  from  consolidation 

•  Cost  avoidance  for  Military  Construction  (MILCON)  and  other  capital 
expenditures  made  unnecessary  by  the  consolidation. 

In  every  case,  we  will  define  the  speciHc  ways  in  which  anticipated  savings  are 
to  be  achieved  and  define  a  methodology  to  collect  costs  and  savings  to  demonstrate 
the  actual  impact  of  each  initiative. 

Performance  Levels 

Annex  D  of  the  Bay  Area  Prototype  Plan  provides  a  list  of  performance 
measurement  goals  and  actual  performance  achievement  by  Service.  The  most 
important  goals  are  those  that  relate  directly  to  customer  service  such  as  the  denial 
rate,  depot  processing  time  lines,  and  on-time  issues.  DLA  standards  and  actual 
performance  for  the  first  two  measures  are  better  than  those  for  any  of  the  Services; 
on-time  issues  is  a  factor  measured  only  by  the  Army. 

Several  other  measures  that  relate  less  directly  to  customer  support  will  also  be 
monitored.  Those  are  primarily  in  the  area  of  record  keeping  accuracy  and  include 
on-time  receipt  reporting,  location  survey,  and  location  reconciliation.  Again,  DLA 
standards  and  actuals  are  better  than  those  respective  measures  for  the  Services. 

Our  first  task  in  assessing  service  measures  will  be  to  make  sure  that  each 
measure  is  comparable  and  meaningful  for  each  Service.  Then,  each  measure  that  is 
meaningful  will  be  monitored  both  by  Service  and  overall.  That  selection  process  is 
important  because  many  of  the  items  managed  by  DLA  now  are  less  critical  to 
weapon  support  than  those  whose  management  is  still  retained  by  the  Services.  If 
measures  for  one  Service  fall  below  the  preconsolidation  values  for  that  Service,  it  is 
important  to  find  out  why. 

Second,  we  will  make  sure  that  we  also  consider  any  other  measures  not 
included  in  the  list  that  are  meaningful  to  a  Service.  For  example,  the  Air  Force 
argues  that  its  depots  are  postured  for  integrated  support  of  maintenance.  It  claims 
that  nearly  half  of  the  depot-level  supply  activity  is  for  in-house  support.  Thus,  we 
must  consider  appropriate  measures  for  those  functions  to  the  extent  that  they  are 
not  already  included  in  the  DLA  list  of  performance  measures.  The  Army  and  Navy 
have  similar  readiness,  sustainability,  and  mobilization  planning  concerns.  For 
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example,  the  Navy  indicates  that  it  measures  "walkthrough"  requisition 
responsivene^  rates,  a  measure  that  we  will  review  and  consider. 

Such  performance  measures  will  be  identihed  in  interviews  with  Service  supply 
personnel  who  are  familiar  with  the  details  of  their  missions.  One  potential  problem 
is  that  the  DIA  performance  measures  primarily  relate  to  whether  a  customer 
demand  can  be  filled  and  not  to  how  long  the  customer  whose  requisition  cannot  be 
filled  must  wait  for  a  back  order  to  be  satisfied.  That  is  an  important  distinction;  all 
optimal  inventory  models  concerned  with  weapon  system  availability  are  based  on 
the  latter  criterion.  Indeed,  research  shows  that  an  inventory  system  that  measures 
only  fill-rate  can  perform  badly. 

Both  costs  and  performance  are  likely  to  change  as  a  result  of  the  consolidation. 
If  costs  decrease  and  most  performance  measures  increase,  the  consolidation  will 
most  likely  be  deemed  a  success;  the  opposite  condition  is  likely  to  be  viewed  as  a 
failure.  However,  it  is  possible  that  both  will  decrease  or  both  will  increase.  Thus,  it 
may  be  necessary  to  meastire  the  increase  or  decrease  in  performance  and  assign  a 
(mst  to  it  in  order  to  evaluate  the  consolidation.  We  are  in  a  strong  position  to  make 
an  assessment  since  we  have  considerable  experience  designing  and  using  logistics 
models  that  perform  the  required  type  of  cost-effectiveness  tradeoffs. 

Subjective  Performance  Measures 

Subjective  information  is  also  needed  for  a  full  understanding  of  the  prototype's 
effectiveness.  The  Test  and  Evaluation  Master  Plan  contains  objective  performance 
measures,  both  in  Paragraph  3.2.1  and  in  Appendix  B,  and  we  can  use  those 
measures  to  evaluate  prototype  effectiveness.  We  have  also  mentioned  that  some  of 
the  Services  informally  collect  other  performance  measures,  and  can  also  use  those 
measures  in  our  evaluation  of  the  protot3rpe's  effectiveness.  All  of  those  are  objective 
measures,  however,  and  they  concentrate  on  the  performance  within  the  depots  and 
give  no  information  on  customer  satisfaction  or  the  degree  to  which  customer 
operations  are  —  or  are  not  —  affected  by  depot  consolidation. 

We  propose  to  collect  such  information  with  quarterly  user  surveys.  By 
contacting  a  statistically  significant  sample  of  customers,  randomly  selected  from 
records  of  active  customers,  we  will  identify  signiHcant  changes  in  the  level  of  user 
satisfaction  with  supply  depot  service,  specific  service  problems  (which  we  will  pass 
to  the  on-site  director),  and  any  changes  to  customer  procedures  or  operations  that 
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may  have  resulted  from  the  depot  consolidation.  Such  changes  may  contribute  to  the 
overall  costs  or  savings  of  the  consolidation. 

The  surveys  will  give  us  an  opportunity  to  show  how  well  the  prototype 
operations  support  the  Service  missions  and  will  give  us  and  the  on-site  director  clear 
indications  of  actual  and  perceived  inefficiencies  in  the  prototype  operation  and  its 
interface  with  ils  customers. 

The  survey  instrument  will  be  designed  and  sample  sizes  determined  after  our 
initial  site  visits  and  interviews  with  Service  and  DLA  points  of  contact  We  plan  to 
conduct  the  baseline  survey  in  January. 

EVALUATION  MILESTONES 

We  expect  the  first  quarter  of  the  evaluation  period  to  be  spent  Tnaking  contact 
with  Service  representatives,  validating  the  unit  cost  and  other  baseline  data, 
visiting  the  prototype  sites,  and  determining  how  data  are  to  be  collected  for 
evaluation.  In  subsequent  quarters,  we  expect  to  follow  a  regular  routine  to  perform 
the  various  evaluation  measures,  collect  subjective  performance  measures,  apd  meet 
with  Service  and  DLA  representatives. 

We  propose  to  meet  monthly  with  the  Services  and  DLA.  By  meeting 
frequently,  we  will  be  able  to  keep  them  appraised  of  our  efforts,  which  will  help 
prevent  surprises  and  will  create  an  effective  means  for  communicating  prototype 
events  and  problems  that  our  on-site  visits  might  not  have  uncovered. 

Our  task  order  calls  for  us  to  brief  OASD(P&L)  quarterly.  For  our  first 
quarterly  briefing  at  the  beginning  of  February  1991,  we  expect  to  concentrate  on 
baseline  validation.  Thereafter,  however,  we  anticipate  falling  into  a  routine  where 
each  briefing  will  have  the  following  core  agenda; 

•  Prototype  implementation  progress 

•  Pertinent  observations 

•  Recommendations 

In  descrioing  prototype  progress,  we  will  describe  the  operating  environment, 
observed  costs  and  savings,  service  levels,  and  subjective  performance  measures.  We 
will  then  present  our  observations  on  the  operation  of  the  prototype  and  comment  on 
our  impressions  of  its  efficiency  and  effectiveness.  Finally,  we  will  make 
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recommendations  concerning  the  Bay  Area  prototype  and  the  applicability  of  our 
findings  to  other  consolidation  efforts. 

At  the  end  of  October  1991,  we  will  issue  an  annual  report  documenting  our 
first  evaluation  year.  Our  findings  and  recommendations  from  each  quarterly 
briefing  will  be  a  prominent  part  of  that  report.  We  expect  to  use  a  similar  approach 
for  the  second  evaluation  year. 
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SOURCES  OF  INFORMATION 


We  have  used  a  number  of  different  sources  for  obtaining  data  on  the  Bay  Area 
consolidation.  Most  of  the  data  are  taken  from  reports  produced  by  the  following 
automated  systems: 

•  DWASP  »  Defense  Logistics  Agency  (DLA)  Warehousing  and  Shipping 
Procedures 

•  UADPS  —  Uniform  Automated  Data  Processing  System  (Navy) 

•  SDS  “  Standard  Depot  Sj^tem  (Army) 

•  SC&D  Stock  Control  and  Distribution  System  (Air  Force) 

•  AH)  APS  ~  Automated  Payroll,  C<»t,  and  PerK)nnel  System. 

We  obtained  all  of  the  data  from  th^  systems  through  sources  at  the  various 
Defense  Distribution  Region  West  (DDRW)  sites.  Table  C-1  shows  the  actual  data 
sources  for  all  performance  and  cost  data  used  to  evaluate  the  Bay  Area 
consolidation. 

We  conducted  an  audit  of  key  data  items  provided  by  DDRW  to  Logistics 
Management  Institute  (LMI)  from  standard  reporting  systems.  The  audit  was 
performed  to  verify  that  the  data  fairly  represented  the  workload  and  hours 
<»ntained  in  official  DDRW  reporting  systems.  The  audit  did  not  investigate  the 
validity  of  the  data  itself  from  these  sources.  Some  of  the  data  provided  to  LMI  were 
calculated  by  DDRW  from  other  data  elements  provided  by  the  reporting  systems;  the 
audit  did  verify  the  aoruracy  of  these  calculations.  An  example  of  this  DDRW- 
calculated  data  is  productive  hours  net  of  Desert  Storm  impacts. 

llie  audit  was  conducted  according  to  generally  accepted  auditing  standards.  It 
was  limited  to  the  Oakland,  Sharpe,  and  Tracy  sites  for  the  time  period  between  July 
1990  and  July  1991  (13  months).  The  following  data  were  audited: 

•  On  time  and  total  receipts 

•  On-time  and  total  issues  by  issue  priority  group 

•  Denials 
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*  l4}cation  accuracy 

•  Productive  work-hours  {net  of  leave,  etc.). 

The  audit  showed  that  DDRW-re ported  data  had  no  material  errors  or 
misrepresentations.  A  statement  from  a  certified  public  am>untant  about  the  audit 
appeam  on  page  C-6. 

TABLE  C-1 

DOftW  DATA  SOUR(£  SUMMARY 


Data  item 

Trecy 

SKstes  aince  mki-itrfy  1991) 
OakUnd  (since  miiHMay  1991 } 

Sharpe 

(before  mid-Juiy  1991} 

Oakland 

(before  mid-May  1991} 

t«ues  md  oiMtiM 

DWASPUWF009  Report 

SDS  304and  30$  Reports 

UADPSOA26  Report 

Rcce^  aod  on-tiaut 
perfdrntence 

OWASP  UWF009  Report 

SDS  304  and  305  Reports 

UAOPS  UR01  Report 

Lfitetionacttetty 

DWASP  UWFtS4  ftepoft 

SOS  304 and  30$  Reports 

Oakland  inventory 

Group 

Ocniate 

OWASP  UVVF0Q9  Report 

SDS  304  and  305  Reports 

UAOPS  UA2o  Report 

linAulkbnuluMit 

DWASP  UWr009  Report 

UAOPS  U190  Report 

Tonsshiiifiwi 

DWASP  UWFOOS  Report 

SOS  304  and  30$  Reports 

HiMin 

APCAPSUPCaeOAand 
UPCE100A  Reports 

/WCAPSUPCCIfiOAand 
UPCE100A  Reports 

APCAPS  UPCOOOA  and 
UPCEtOOA  Reports 

C9tt 

APCAP5 

APCAPS 

APCAPS 

Tcteidtteytime 

DWASP  UWF061  Report 

Numbtrof 

OORW  personnel  department 
and  APCAPS  UPEC300X  Report 

OORW  personnel 
department  and  APCAPS 
UPEC300X  Report 

OORW  persorrrrel 
department  and  APCAPS 
UPEC300X  Report 

Squw«/GMbk  footage 

DORW  measurements 

Unt  items  ht  store 

DWASP  UWF063  Report 

SDS  304  and  305  Reports 

UAOPS  UA53  Report 

ImwitorycouittV 

acturKy 

T  racy  Inventoiy  Group 

Oakland  inventory 

Group;  Nava)  Supply 
Systems  Com  mand 

Ditarcpendes 

Compiled  by  OORW  Quality 

Group 

Compiled  by  OORW 

Quality  Group 

Compiled  by  OORW 

Quality  Group:  Naval 

Supply  Systems 

Command 

TABLE  Ol 


ODi»V  DATA  SOURQ  SUMMARY  (Continued) 


Dataiten 

sum 

SSOS 

itHies  asKi 
pe^omsancc 

FfomSOSi&CandBOS 

DOOd.OOSSmS.IXIOS 
System  Reports 

fiactipts  and  oiHinie 
perfonsMCc 

from  SOS  304  and  SOS 

0009.  E%33iD3S.  0002 
System  Reports 

loeatiofiMOKaty 

SftOO  inventory  Control 
Grout} 

0009,00331035.0002 
System  Reports 

Dmiais 

From  SOS  304  and  SOS 

0009.  OO33J035. 0002 
System  Reports 

BuiAiiac  brMfcout 

Ta»sti^>(Md 

From  SOS  304  and  305 

Mows 

APCAFS  U(>CC760A  and 
UPaiOOA  Reports 

Cost 

APCAPS 

Total  delay  tiRW 

Nwodwrof 

c«M>ioyaas 

DDRW  personnel 
departmentand  AKAFS 
UPEC300X  Report 

ODRW  personnel 
department  and  APCAPS 
UPEC300X  Report 

S<)uafi/wbic  footage 

line  items  in  stole 

mventory  counts/ 
•ccuTKy 

SROO  Inventory  Croup 

McClellan  aFB  inventory 
Group 

Oitaepandes 

1 

Complied  byOORW 

Quality  Croup 

Compiled  by  ODRW 

Quality  Croup 

Mgt*;  s«DO  •  uamtmi)maos»0»umiaanOttiita>i;  aoi  >  UcrMntrao  SpKMtntf  Dtsniiwtvn  Sm 


c-s 


Robert  L.  Cn^siiii,  I%D,  CPA 
11212  Stephalee  Lane 
Rockville,  Maryland  2(^52 
(301)  984-0816 


Octol^sr  28,  1991 


Ms.  Joan  Habenoann,  Vice-President 
logistics  Management  Insdmte 
6400  Goid^joro  Road 
Betteisda,  MD  20817 

Ms.  Habermann: 

As  ytm  requited,  wt  have  coQdiK:ted  an  audit  of  s^)ecified  workload  and  hmirs  data 
reported  to  the  Lpgisdcs  Managem^t  Institute  by  the  Defnise  Logistics  AgoKry’s  <DLA) 
Defense  Distributitm  Regi<m-West  (DDRW).  Oir  audit  was  conducted  during  the  period 
SqHember  18,  1991  to  Oct(^)er  U,  1991,  and  consist  of  (1)  int^views  with  key  personnel  at 
DDRW,  (2)  review  of  operational  guitfeUn^  for  cornicing  and  submitting  ti»  data  to  LMI,  ami 
(3)  review  of  data  sample  from  Navy,  Army  and  DLA  official  r^rting  system  rqports.  Hjc 
time  period  covered  by  our  atKiit  was  limited  to  July  1,  1990  to  July  31,  1991,  with  the 
excq>ti<m  of  woildoad  accuracy  data  for  the  Sharpe  site  which  was  limited  to  March  1,  1991  to 
JuiK  30,  1991.  Our  examination  was  <»mduc^  avoiding  to  generally  vxx^\sd  auditing 
standards,  and  aca>rdingly,  isclu^  tests  of  tiie  DDRW-to-LMI  reports  and  such  other 
auditing  procedures  as  we  considered  necessary  in  the  circumstances. 

Sggpfi.  LiUHtation 

Our  audit  was  limited  to  the  C^Jdand,  Sharpe  and  Tiacy  DDRW  sites  and  to  the 
following  specified  data  for  those  sites:  (1)  to^  receipts,  (2)  total  recei{Hs  on-time 
performaiKte,  (3)  total  issues,  (4)  total  issues  on-time  performance,  (5)  total  denials,  (6) 
inventory  locatimt  accuracy,  and  (7)  productive  work-hours.  Our  audit  of  those  specified  data 
was  limited  to  an  examinaticm  of  the  Navy,  Army  and  DLA  official  rq>orts  generated  by  Navy, 
Army  and  DLA  official  reporting  systems;  no  atempt  was  made  to  audit  those  official  reporting 
systems. 
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Opinion 


In  our  opinion,  the  data  submitted  to  LMI  by  DDRW,  for  the  data  items  specified  above 
for  the  C^and,  Sharpe  and  Tracy  sites,  for  the  time  period  July  1,  1990  to  July  31,  1991 
except  as  n<rted  above,  fairly  represents  the  workload  and  work-hours  generated  by  Navy,  Army 
and  DLA  official  reporting  systems  for  those  sites. 


Sincerely, 

Robert  L.  Crosslin,  PhD,  CPA 
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DDRW  PRODUCTIVITY  CALCULATIONS 


BACKGROUND 

In  this  appendix,  we  show  the  details  underlying  the  calculation  of  productivity. 
We  noted  in  the  body  of  the  report  several  limitations  of  the  productivity  measure. 
However,  we  believe  that  at  the  present  time  it  is  the  best  measure  of  performance 
trends  over  time  for  a  given  set  of  facilities.  Productivity  was  used  in  the  prototype 
plan  as  the  primary  basis  for  projecting  manpower  savings  due  to  the  consolidation. 

Productivity  is  defined  as  lines  issued  and  received  divided  by  productive  hours 
(all  work-hours  except  vacation,  sick  leave,  or  holiday  time  incurred  by  any  DDRW 
employee).  Naturally,  productivity  is  reduced  by  any  activities  that  consume 
productive  time  without  producing  an  issue  or  a  receipt  During  Operations  Desert 
Storm,  Desert  Shield,  and  Provide  Comfort,  DDRW  spent  many  man-hours  in 
production  operations  to  assemble  MOREs  fMeals  Operational  Ready  to  Eat)  and 
B-Rations.i  These  production  activities  differ  significantly  from  the  normal 
warehousing  functions  of  receipt,  storage,  and  issue.  It  was  necessary  to  set  up 
dedicated  warehouse  space  and  hire  several  hundred  temporary  workers  to  build  the 
subsistence  pac'iages.  Furthermore,  a  single  line-item  issue  could  be  several 
vanloads  of  meals.  As  a  result  of  this  activity,  the  tons  handled  at  Sharpe/Tracy 
nearly  doubled  during  Desert  Shield.  For  this  reason,  we  have  adjusted  the  lines  and 
productive  man-hours  during  the  August  1990  -  May  1991  time  period  as  described 
below. 

Our  focus  is  the  three  sites  originally  consolidated  in  late  June  1990,  because 
there  has  been  enough  time  for  DDRW  management  to  have  had  an  impact.  The 
Sacramento  sites  were  incorporated  into  DDRW  in  April  1991,  and  we  will  be  able  to 
track  their  productivity  in  subsequent  reports.  However,  productive  hour  data  were 
not  collected  prior  to  April  1991,  so  that  it  is  not  possible  to  track  their  productivity 
before  consolidation. 


mother  changes  to  DDRW  operations  which  were  caused  by  Operations  Desert  Storm  and  Desert 
Shield  are  described  in  Chapter  2,  beginning  on  page  2-5. 
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If  we  had  productivity  data  for  months  prior  to  April  1991  for  the  Sacramento 
sites,  the  overall  DDRW  productivity  results  would  be  affected  to  only  a  limited 
degree.  This  is  because  the  three  original  sites  constitute  75  percent  of  the  total 
DDRW  five-site  workload  as  measured  by  i^ues  to  date  during  FY91. 

The  first  three  columns  of  Table  D-1  show  the  raw  monthly  data  for  lines 
issued/received,  productive  hours,  and  productivity  (lines  issued/received  divided  by 
hours  —  multiplied  by  1,732  productive  hours/year  to  convert  to  an  annualized  rate 
for  comparison  with  the  Prototype  Plan).2  July  1990  was  the  first  month  for  which 
productive-hour  data  were  available. 


TABLE  D-1 

DDRW  PROOUCnViTY 


Lines  Issued 
and 

rcceivad 

Productive 

hours 

Productivity 

■ 

Lines  issued 
and  received 
netof  Oasert 
Stortii 

Productive 
hours  net  of 
Oeseit  Storm 

juyusted 

productivity 

July  1990 

422.563 

501,885 

1,458 

422.563 

493,321 

1,484 

August  1990 

480,704 

535,644 

1,554 

480,611 

521,701 

1.596 

September  1990 

420,040 

467,390 

1,557 

419.924 

451,300 

1,612 

Ortober1990 

435.019 

512,305 

1,471 

434,899 

497.563 

1,514 

November  1990 

395.015 

461.277 

1,463 

394,733 

445,930 

1,533 

December  1990 

401,017 

477,209 

1,455 

400,134 

440,336 

1,574 

January  1991 

430.570 

549,943 

1.356 

429.581 

484,597 

1,535 

February  1991 

447,334 

543,178 

1,426 

444,664 

461.525 

1.669  , 

March  1991 

457,26$ 

566,416 

1,398 

456,232 

486,223 

1,625 

April  1991 

447,173 

540,596 

1,433 

446,799 

511.407 

1,513 

May  1991 

414,245 

519,822 

.  1,380 

414,245 

509,219 

1,409 

June  1991 

390,113 

465.106 

1,453 

July  1991 

411,973 

494,143 

1,444 

August  1991 

514,299 

521,362 

1.709 

2DDRW  uses  1,732  hours  per  year  as  the  average  number  of  productive  hours  per  employee 
after  subtracting  vacation,  holidays,  and  sick  leave.  Of  course,  this  does  not  affect  the  month-to- month 
comparisons. 
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The  DDRW  kept  track  of  the  lines  issued  and  the  productive  hours  for  the 
subsistence  production  operations  to  support  Desert  Shield  and  Provide  Comfort.  In 
order  to  provide  a  better  picture  of  DDRW  warehousing  productivity  over  time,  we 
subtracted  both  the  workload  and  the  hours  for  these  production  operations  to  obtain 
columns  4  and  5  of  Table  D-1.  Note  that  the  ac^ustment  to  the  number  of  lines  is  very 
small,  below  1  percent  in  all  cases.  The  adjustment  to  hours  is  more  signiHcant, 
reaching  a  maximum  of  15  percent  in  February  1991. 

The  adjusted  productivity  is  computed  from  lines  (lesi  Desert  Shield)  divided  by 
hours  (less  Desert  Shield).  No  adjustments  are  made  for  months  starting  with 
June  1991.  We  believe  that  the  adjusted  productivity  provides  a  better  picture  of 
DDRW  capability  over  time. 

It  should  be  noted  that  there  are  other  adjustments  that  could  be  made  to  the 
productive  hours.  If  we  are  comparing  postconsolidation  productivity  to  the  FY89 
baseline,  it  would  make  sense  to  adjust  for  activities  that  consume  productive  hours 
during  FY91  but  which  did  not  eadst  during  the  baseline  or  which  were  at  much  lower 
levels  of  activity. 

Table  D-2  shows  several  special  projects  identified  by  DDRW  including  the 
Defense  Distribution  System  (DDS)  installation  in  DDRW  [not  the  Central  Design 
Activity  (CDA)  or  Headquarters  activity],  set  assembly  operations  for  chemical 
warfare  kits,  depot  consolidation,  expedited  handling  of  issues  for  medical  supplies, 
and  performance-oriented  packagpug.  In  our  earlier  evaluations,  we  adjusted  for  the 
first  three  special  projects,  a  reduction  of  8,983  hours  per  month.  This  was  because 
those  activities  could  be  viewed  as  one-time  events  related  to  either  consolidation  or 
Desert  Shield.  This  adjustment  is  about  2  percent  of  the  productive  hours. 

After  further  consideration,  we  eliminated  this  adjustment  for  several  reasons: 

(1)  the  decision  as  to  which  projects  to  include  or  exclude  is  somewhat  arbitrary; 

(2)  we  had  year-to-date  information  rather  than  monthly  data,  so  that  each  data  point 
was  affected  by  the  same  amount;  (3)  the  source  data  would  be  hard  to  auiit  as  they 
do  not  come  from  routine  data  collection  systems;  (4)  there  may  have  been  special 
projects  that  existed  in  FY89  that  we  are  unaware  of  in  FY91;  and  (5)  an  adjustment 
of  2  percent  does  not  make  a  significant  difference. 
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TABLE  D-2 


AVERAGE  MONTHLY  HOURS 


Specific  projects 

FY89 

FY91 

(through  May) 

Difference 

between 

FY91andFY89 

DDS 

0 

5,154 

5,154 

Seta^mbiy 

0 

3.470 

3.470 

Consolidation 

0 

359 

359 

Medical 

2,688 

4,289 

1,601 

Performance-oriented 

packaging 

0 

159 

159 

Total 

2.688 

13,431 

10,743 

Our  overall  conclusion  is  that  it  is  best  to  provide  a  picture  of  DDRW  that 
involves  only  those  adjustments  that  would  otherwise  badly  distort  comparisons 
between  months  and  with  the  baseline. 


WORKLOAD  AND  PERFORMANCE  DATA 


In  this  appendix,  we  present  statistical  analyses  and  graphs  of  the  workload  and 
of  eadi  of  the  key  measures  discu^d  in  Chapter  2  of  the  main  text.  We  show 
observations  by  month  for  all  five  sites: 

•  Tracy  site 

•  Sharpe  site 

•  Oakland  site  at  the  Naval  Supply  Center  Oakland 

•  Sacramento  Remote  Distribution  Division  (SRDD)  at  Sacramento  Army 
Depot 

•  Sacramento  Specialized  Distribution  Site  (SSDS)  at  Sacramento  Air 
Logistics  Center. 

We  then  discuss  measurement  of  total  delivery  time  as  deEned  by  the  time  between 
receiving  an  order  at  the  depot  and  the  filled  order  arriving  to  the  customer,  and  we 
present  some  recent  observations  of  that  measure.  Finally,  we  compare  the  total 
year-to-date  location  surveys  performed  at  each  site  with  the  total  number  of  items 
stocked  at  each  site. 

STATISTICAL  ANALYSIS 

Our  methodology  for  analyzing  workload  and  key  performance  data  consisted  of 
statistically  comparing  baseline  data  with  postconsolidation  data.  The  Test  and 
Evaluation  Master  Plan  (TEMP)  specified  FYSS  as  the  baseline  for  comparison 
purposes.  Where  FY89  data  were  either  incomplete  or  not  available,  we  used  other 
time  periods  prior  to  consolidation  for  comparison.  The  baseline  data  are  compared  to 
the  following  postconsolidation  time  periods: 

•  Tracy,  Sharpe,  Oakland  sites:  July  1990  through  August  1991  (14  months) 

•  Sacramento  sites:  May  1991  through  August  1991  (4  months). 

Those  dates  include  all  postomsolidation  months  for  each  of  the  five  sites. 
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We  made  the  following  a^timptions: 

•  Ea^  monthly  performance  measure  is  assumed  to  be  a  norma!  random 
variable  with  mean,  p,  and  variance,  ©2.  The  sample  average  of  the 
12  baseline  data  points  is  an  unbiased  estimate  of  p.  The  sample  variance  is 
an  unbiased  estimate  of  o2. 

•  We  ai^umed  that  the  means  between  the  baseline  and  pc^tcon^lidation 
periods  could  differ  but  that  the  variances  of  the  two  are  equal.  Since  the 
sample  sizes  of  the  baseline  and  postconsolidation  observations  ai%  almost 
^ual  (for  the  first  three  sites),  the  confidence  interval  around  tlie  difference 
in  means  should  be  valid  even  if  the  assumption  about  equal  variances  is  not 
correct.^ 

•  The  hypothesis  that  the  baseline  mean  (pb)  equals  the  postconsolidation 
mean  (pc)  can  be  tested  using  a  two-sid^  dS  percent  confidence  interval 
from  the  Student’s  t  Distribution.2  (Rejection  of  this  hypothesis  indicates  a 
performance  change  between  the  baseline  and  the  postconsolidation 
periods.) 

We  performed  three  kinds  of  statistical  analyses  on  the  workload  and  key 
performance  data: 

•  We  performed  regression  analyses  on  baseline  and  postconsolidation  data  to 
examine  possible  linear  trends.  These  analyses  proved  to  be  inconclusive  in 
almost  all  cas^  and  are  not  presented. 

•  We  ccmiputed  averages  for  baseline  data  and  for  p(^tconsolidation  data  and 
then  determined  whether  they  differed  ’’significantly”  by  computing  a 
95  percent  confidence  interval  about  the  different  between  them.  If  the 
confidence  interval  included  a  zero  value,  then  we  accepted  the  hypothesis 
that  there  was  no  statistically  significant  difference  between  baseline  and 
postconsolidation  performance. 

•  We  computed  sample  variances  for  baseline  data  and  for  postconsolidation 
data  and  then  determined  whether  they  were  significantly  different  by 
comparing  the  ratio  of  the  two  variances  to  a  computed  range  for  the 
F  distribution  at  a  95  percent  confidence  level.3 

A  variance  ratio  inside  the  computed  range  indicates  no  statisUcaliy  significant 
difference  between  the  two  at  a  95  percent  confidents  level,  and  in  such  cases  we 
concluded  that  the  baseline  and  postconsolidation  periods  were  equally  consistent.  A 


t  Henry  Schehe,  The  Analysis  of  Variance, >iohn  Wiley  and  Sons,  1967,  pp.  339-341. 

^Herbert  Robbins  and  John  Van  Ryzin,  Introduction  to  Statistics,  Science  Research  Associates, 
Inc.,  1975,  pp.  214-217. 

SIbid.,  pp.  232  —  233.  The  F  distribution  is  used  to  compute  the  95  percent  confidence  level  range 
for  the  ratio  of  baseline  tc  pt^teonsolidaUon  sample  variance. 
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variant  ratio  vaiae  higher  or  lower  thas  ii>e  ^ceptable  range  allowed  ns  conclude 
which  data  set  (l^selme  or  p<»tam5oiidatson>  was  moze  insistent.  Con£dstenz^  is 
important  from  a  customer's  viewpoint  because  it  allows  planning  anzund  (xrtain 
escpectations. 

The  results  of  the  above  analyses  are  shown  below  with  the  graphs  for  workload 
and  for  esuht  of  the  key  perfonnanee  measure  by  site. 

WORKLOAD 

Total  woi^load  has  decreased  since  FYSS  by  8  i^ceai.  Issues  have  idiown  a 
downward  trend  and  until  very  recently  re<^pts  were  decreasing;  returns  from 
Operation  Desert  Storm  are  now  causing  a  ^ke  in  receipt  lines  processed. 

Table  B-1  shows  that  average  monthly  issue  lines  have  decreased  from 
391,000  in  FY89  to  358,000  in  FYSl  for  the  original  three  mnsolidation  sites  and 
htnn  497,000  to  447,000  for  all  five  Bay  Area  consolidation  sit^^  Average  monthly 
receipts  for  the  three  original  sites  decreased  fit»n  70,000  in  FY89  to  62,000  in  FY90 
but  then  iiuareased  to  74,000  in  FY91.  Similarly,  re^pts  for  all  five  Bay  Area  sitf» 
decreased  fiem  128,000  in  FY89  to  117,000  in  FY90  but  then  increased  back  to 
128,000  in  FYSl.  Tlie  increase  in  receipts  for  FYSl  has  been  caused  laiinarily  by 
returns  from  Operation  Desert  Stonn  that  were  processed  as  reeeipto  during 
August  1991. 


TABUE-1 

OORW  AVERAGE  MOimiLy  ISSUES  AlilO  RECBPTS 


flaw  period 

iuuciims 

Receipt  Hncf 

Ssitas 

FYSS 

391.«1 

70.115 

fY90 

387.772 

62.159 

fY91» 

357.672 

73.603 

Stites 

fY89 

496.781 

127371 

fy90 

481.606 

117.3t» 

FY91* 

447.017 

127.M3 

•Through  August  1981. 


<Total  issues  and  total  receipts  reflect  an  adjustment  made  to  Defense  Distribution  Region  West 
(DDRW)-supplied  data  to  a«»unt  for  some  unavailable  monthly  data  values  for  SSDS  in  FY89. 
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Figaros  £-1  and  £-2  illnstrate  the  monthly  observations  and  associated 
statistica!  analyses  for  DDEW  total  issues  and  meip^  re^>ectively.  The  issues  are 
trendmg  downward  aithou^  we  saw  some  increased  activity  during  July  and  August 
this  year,  llie  receipts  trendai  downward  until  January  1991  -when  we  began  to  see 
an  upward  trend  that  is  still  ^ntinuing.  From  a  stati^<^  standpoint^  issui^  are 
lower  and  rempts  are  unchanged  for  the  postconi^lidation  periods  compared  to  the 
baseline  periods.  Receipts  are  not  expected  to  remain  at  the  current  level  once  all  of 
the  Desert  Storm  returns  are  proc^ss^. 

KEY  PERFORMAUCE  MEASURES 

Figures  E-3  to  £-42  (at  the  end  of  this  appendix)  illustrate  nmnthly  values  for 
performance  measures  presented  in  Chapter  2  of  the  main  text  for  each  of  the  &ve 
Bay  Ai%a  consolidation  sites.  Each  figure  also  shows  cumulative  ptriormance  during 
the  baseline  and  consolidafion  periods  and  provide  a  statistical  analysis  of  monthly 
performance. 

Tracy  Site 

All  of  the  key  measures  at  the  Tracy  site  either  remained  stable  from  the 
baseline  to  the  postconsolidation  periods  or  showed  significant  but  small  changes.^ 
The  two  exceptions  were  Issue  Ibiority  Group  (IPG)  3  issues  and  total  issues: 

•  IPG  3  on-time  issu^  increased  6,1  percent  ±  4.3  percent  and  show^  mora 
consistency. 

•  Total  on-time  issues  increased  3.5  percent  ±  3.0  percent  and  showed  more 
consistency. 

Figure  E-3  through  E-10  show  monthly  observations  and  statistical  analysis  for 
ec^  of  the  key  measures. 


^Basehne  aitd  postconsoUdation  depot  processing  time  standards  are  dilTerent  at  the  Trac>  site 
for  Issue  Priority  Group  (IPG)  I  and  IPG  2  issues.  See  Table  2-1  (Chapter  2  of  the  main  text). 
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PY89 - ^ - FY90 - - - fY91 


SOri^naisiies 

□ 

AttSsites 

X 

3-Stte  Analysts 


Baseline  average* 
Postconsotidation  averagei> 
Statistic^  differeiKec 
F  statistic^ 


391,451 

362.2S6 

7.5%  ±  5.7%  lower 
1.19 


(PostconsoItGlation  significantiy  lower} 
(Equally  consistem) 


5*Srte  Analysis 


Baseiirte  average*  496,781 

Postconsolidation  average*  439,602 

Statistical  difference*  11.5%  ±  8.6%  lower 

F  statisucs  0.56 


(Postconsoiidation  significantiy  It^er) 
(Equally  conustent) 


•F^ubuelme. 

^iu>y  t990  through  Au9tm  1S9t  n  poftconsoiiMtion  period  for 

^  percent  contideflce  interval  about  the  cliffer«r.c«  between  3-tite  baseline  and  postconsoiidation  averages 

VfUtio  of  baseline  samfde  variance  to  postconsoiidation  sample  variance  A  value  between  0.31  and  3  40  indicates  no 
significant  difference  between  baseline  and  postconsoiidation  variances  (9S  percent  confidence  interval). 

*May  1990  through  August  1991  a  posuonsoltdation  period  iof  $-ute  analyse. 

*9$  percent  confictence  interval  about  the  difference  between  S-sitt  baseline  and  postconsotidalion  averages. 
eRatio  of  baseline  sample  variance  to  postconsi^idation  sample  variant.  A  value  between  0.07  and  4.63  indicates  no 
signifKant  difference  between  baseline  and  post  consolidation  variances  (95  percent  confidence  interval). 

FI(S.E-1.  OOftW  TOTAL  MONTHLY  ISSUES 
(FV89toFY91} 
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3*Site  Analysis 


Baseline^ 

Postconsoiidationb 
Statistical  difference^ 
F  statistic^ 


70,115 

71,124 

1.4%  ±  14.9% 
0.45 


5«Site  Analysis 

Baseline  average*  1 27,871 

Postconsolidation  average*  143,734 

Statistical  difference^  12.4%  ±  13.7% 

F  statistics  0.36 


(No  significant  difference) 
(Equally  consistent) 


(No  significant  difference) 
(Equally  consistent) 


*FY89  is  baseline. 

bjuly  1990  through  August  1991  is  postconsolidation  period  for  3-site  analysis. 

*95  percent  confidence  interval  about  the  difference  between  3-site  baseline  and  postconsolidation  averages. 

*Ratio  Of  baseline  sample  variance  to  postconsolidation  sample  variance.  A  value  between  0  31  and  3 .40  indicates  no 
significant  difference  between  baseline  and  postconsolidation  variances  {95  percent  confidence  interval). 

*May  1990  through  August  1991  is  postconsolidation  period  for  5-site  analysis. 

*95  percent  confidence  interval  about  the  difference  between  S-site  baseline  and  postconsolidation  averages. 

BRatio  of  baseline  sample  variance  to  postconsolidation  sample  varianre.  A  value  between  0.07  and  4.63  indicates  no 
significant  difference  between  baseline  and  postconsolidation  variances  (95  percent  confidence  interval). 

FI6.E-2.  DDRW  TOTAL  MONTHLY  RECEIPTS 
(FY89toFY91) 
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Sharpe  Site 


Most  of  the  key  measures  at  the  Sharpe  site  show  continued  improvement  both 
before  and  during  the  consolidation  (see  Figures  E-ll  through  E-18).6  We  found  the 
following  statistically  significant  changes; 

•  IPG  1  on-time  issues  improved  18.4  percent  ±  4.5  pement  and  became  more 
a>nsistent. 

•  IPG  2  on-time  issues  improved  15.4  percent  ±  4.2  percent  and  became  more 
consistent. 

•  IPG  3  on-time  issues  improved  18.2  percent  ±  5.3  percent  and  became  more 
consistent. 

•  Total  on-time  issues  improved  17.0  percent  ±  4.6  percent  and  became  more 
consistent 

^  Receipts  on  time  improved  19.1  percent  ±  4.2  percent  and  became  more 
consistent. 

•  Denial  rate  decreased  .51  pendent  ±  .18  percent  but  showed  no  significant 
change  in  consistency. 

Although  some  of  this  improvement  occurred  during  FY90  prior  to  consolidation,  the 
graphs  all  show  continued  improvement  during  the  postconsolidation  period  as  well. 

Oakland  Site 

The  Oakland  key  measures  show  mixed  results  (see  Figures  E-19  through 
£-26).7  We  found  the  following  significant  changes: 

a  IPG  1  on-time  issues  decreased  15.0  percent  i:  11.8  percent  and  showed  less 
consistency. 

•  IPG  2  on-time  issues  decreased  15.2  percent  ±  11.7  percent  and  showed  less 
consistency. 


^Data  for  the  Sharpe  site  were  obtained  from  Army  Standard  Depot  System  (SDS)  reports  prior 
to  August  1991  and  from  the  Defense  Logistics  Agency  (DLA)  Warehousing  and  Shipping  Procedures 
(DWASP)  system  reports  for  August  1991.  The  depot  processing  time  standards  used  in  the 
two  systems  are  different.  See  Table  2-1  (Chapter  2  of  the  main  text). 

^Data  for  the  Oakland  site  were  obtained  from  Navy  Uniform  Automated  Data  Processing 
System  (UADPS)  reports  prior  to  May  1991  and  from  DWASP  system  reports  since  May  1991.  The 
depot  processing  time  standards  used  in  the  two  systems  are  different.  See  Table  2-1  (Chapter  2  of  the 
main  text). 
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•  IPG  3  on-time  issues  did  not  decrease  sigpaificautly  but  did  show  less 
consistency. 

•  Total  on-time  issues  decreased  11.0  percent  ±  7,8  percent  and  showed  less 
consistency. 

•  Denial  rate  did  not  increase  significantly  but  did  show  less  consistency. 

•  liocation  accuracy  did  not  decrease  significantly  but  showed  less  consistency. 

In  general,  Oakland’s  measures  of  on-time  issue  performance  have  shown  serious 
decline  since  consolidation.  Receipts  on  time  have  remained  stable  and  quality 
measures  (denials  and  discrepancies)  have  fluctuated  considerably.  Record  accuracy 
has  also  fluctuated. 

Saaamento  Remote  Distribution  Division 

The  SRDD  has  shown  some  improvement  since  its  consolidation  into  DDKW 
(see  Figures  £-27  through  £-34).  We  found  the  following  significant  changes: 

•  IPG  1  on-time  issues  increased  8.1  percent  ±  7.1  percent. 

•  IPG  2  on-time  issues  increased  12.4  percent  ±  6.3  percent. 

•  Total  on-time  issues  increased  6.4  percent  ±  5.7  percent. 

•  Location  accuracy  decreased  9.6  percent  ±  4.8  percent. 

Because  of  the  small  sample  size  for  postconsolidation  data,  we  were  not  able  to 
calculate  any  changes  in  consistency.  Location  surveys  showed  near  100  percent 
accuracy  in  FY89  but  were  discontinued  in  FY90  under  Army  management.  Since 
consolidation,  survey  information  has  been  collected  only  for  2  months. 

Sacramento  Specialized  Distribution  Site 

Most  of  the  key  measures  at  SSDS  either  remained  stable  from  the  baseline  to 
the  postconsolidation  periods  or  showed  significant  but  small  changes  (see 
Figures  £-35  through  E-42).  We  noted  three  exceptions: 

•  Receipts  on  time  improved  9.8  percent  ±7.1  percent. 

•  Denial  rate  and  location  accuracy  showed  no  significant  difference. 

Because  of  the  small  postconsolidation  sample  size  (four  observations),  we  were  not 
able  to  detect  any  other  changes  at  SSDS. 


TOTAL  DEUVERY  TIME 


As  we  discussed  in  Chapter  2  of  the  main  text,  the  ideal  way  to  measure  issue 
proressing  timeliness  is  to  measure  the  time  between  when  the  order  is  received  at 
the  depot  and  the  time  that  the  customer  receives  the  completed  order.  With  freight 
shipments,  DDRW  is  actually  able  to  determine  when  an  order  arrives  at  the 
customer’s  place  of  business  because  the  freight  trucking  company  is  required  to 
provide  such  data  on  the  shipment  bill  of  lading  in  order  to  receive  payment.  Small 
package  shippers  such  as  United  Parcel  Service  (UPS)  or  the  U.S.  Postal  Service 
(USPS)  do  not  normally  provide  that  information  unless  the  shipper  is  willing  to  fill 
out  extra  paperwork  and  pay  a  premium  for  it.  Order  acknowledgments  are  not 
currently  provided  to  DDRW  for  small  package  shipments. 

The  Defense  Logistics  Agency  (DLA)  Warehousing  and  Shipping  Procedures 
(DWASP)  system  has  been  set  up  to  capture  order  receipt  dates  for  freight  shipments. 
The  IPG  3  on-time  issues  for  the  Tracy  site  reported  by  DDRW  measure  the 
percentage  of  freight  shipments  delivered  on  time  (total  depot  processing  time  plus 
transportation).  In  August  1991,  we  began  to  obtain  on-time  delivery  data  for  all 
IPGs  at  each  of  the  three  DDRW  sites  now  currently  on  the  DWASP  system  (Tracy, 
Sharpe,  and  Oakland).  The  prototype  plan  standards  for  on-time  deliveries  are 
6  days  for  IPG  1  issues,  10  days  for  IPG  2  issues,  and  21  days  for  IPG  3  issues. 

By  examining  the  percentage  of  freight  shipments  delivered  to  the  customer  on 
time,  we  can  calculate  the  maximiun  on-time  delivery  percentage  for  all  shipments. 
Table  E-2  shows  for  the  month  of  August  1991  the  percentage  of  on-time  deliveries  for 
each  IPG  by  site,  the  percentages  of  total  order  lines  that  were  shipped  by  freight 
mode,  and  the  calculated  maximum  percentage  of  total  lines  shipped  on  time.  The 
calculated  maximum  assumes  that  ail  small  shipments  are  delivered  to  the  customer 
on  time;  that  calculation  is  optimistic  but  not  a  totally  unreasonable  assumption 
since  small  parcels  are  usually  shipped  within  3  to  5  days  by  land  or  1  to  2  days  by  air. 
In  any  case,  the  maximum  on-time  delivery  percentage  is  simply  an  upper  bound  on 
the  true  delivery  time  percentage,  i.e.,  the  true  value  must  be  equal  to  or  lower  than 
the  maximum. 

From  Table  E-2  we  see  that  96.6  percent  of  Tracy’s  freight  order  lines  (all  IPGs), 
88.9  percent  of  Sharpe’s  freight  order  lines,  and  62.2  percent  of  Oakland’s  freight 
order  lines  were  shipped  on  time  during  August.  We  also  see  that  31.7  percent  of 
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TABLE  E-2 


MAXIMUM  ON-TIME  DEilVERY  PERCENTAGE  BY  SITE 
(August  1991} 


Tracy 

site 

(%> 

Sharpe 

site 

(%) 

Oakland 

site 

(%) 

Percent  of  freight  lines  delivered  on 
time 

IP61 

88.1 

71.8 

61.7 

IPG2 

97.7 

94.0 

70.6 

IPG  3 

97.6 

90.6 

60.8 

Ail  IPGs 

96.6 

88.9 

62.2 

Percent  of  total  lines  shipped  freight 

IPGt 

32.3 

41.0 

12.7 

IPG  2 

25.0 

34.1 

8.5 

IPG  3 

32.4 

74.6 

7.5 

All  IPGs 

31.7 

65.9 

8.5 

Maximum  percent  total  lines  shipped 
on  time* 

IPG1 

96.2 

88.5 

95.1 

IPG  2 

99.4 

97.9 

97.5 

IPG  3 

99.2 

93.0 

97.0 

All  IPGs 

98.9 

92.7 

96.8 

Mote;  On-time  goals:  IPG  1  -  delivered  within  4  days;  IPG  2  -  delivered  within  8  days;  IPG  3  - 
delivered  within  21  days. 

•Assumes  all  small  package  items  (nonfreight)  delivered  on  time. 


Tracy’s  order  lines,  65.9  percent  of  Sharpe’s  order  lines,  and  only  8.5  percent  of 
Oakland’s  order  lines  were  shipped  as  freight  during  the  month  of  August.  These 
numbers  translate  into  maximum  on-time  delivery  percentages  of  98.9  percent, 
92.7  percent,  and  96.8  percent  for  Tracy,  Sharpe,  and  Oakland,  respectively. 

Although  the  percent  of  issues  processed  on  time  at  the  Oakland  depot  have 
deteriorated  since  consolidation,  the  impact  on  total  delivery  time  to  the  customer 
may  be  small.  While  Oakland  is  not  processing  some  orders  at  the  depot  on  time,  it 
may,  in  fact,  be  shipping  those  orders  to  the  customers  ahead  of  schedule.  Since  most 
of  their  issues  are  shipped  as  small  parcels,  and  since  small  parcels  typically  have 
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fast  delivery  times  (5  days  or  less),  XPG  3  orders  can  eerily  be  delivered  to  customers 
within  the  allocated  21-day  total  delivery  time  even  when  the  order  is  not  pi^essed 
within  the  10-day  time  limit  at  the  depot.  The  same  logic  applies  to  IPG  2  orders, 
which  are  allowed  10  days  total  delivery  time. 

We  expect  to  continue  receiving  data  on  total  delivery  timeliness  for  all  freight 
i^ues  in  all  IPGs.  We  also  expect  to  obtain  these  same  data  for  small  package 
shipments  made  with  USPS.  As  more  data  are  obtained,  we  can  better  report  true 
order  pitx^ssing  timeliness  from  the  customer’s  point  of  view. 

LOCATION  SURVEYS 

In  addition  to  tracking  percental  location  accuracy,  we  examined  the  totol 
number  of  location  surveys  performed  annually  at  each  site  in  comparison  to  the  total 
number  of  items  at  that  site.  From  a  warehouse  management  standpoint,  it  is 
important  to  correct  record  arouracy  mistakes  that  have  been  made  over  time.  The 
higher  the  number  of  location  surveys,  the  more  opportunities  there  are  to  correct  for 
mislocated  product  or  misidentified  material. 

Figure  £-43  shows  the  total  number  of  location  surveys  by  site  in  FY91 
(through  August)  as  compared  to  the  total  number  of  items  stocked  at  that  site.  The 
Tracy,  Sharpe,  and  SRDD  sites  all  have  performed  a  ntimber  of  location  surveys  that 
is  equal  to  or  greater  than  the  total  number  of  items  stocked  at  that  site.  This  is  a 
good  indication  that  every  location  has  been  checked  at  least  once  during  the  course 
of  the  year.  All  of  the  checks  at  SRDD  were  done  after  the  consolidation  in  late  April. 
In  the  case  of  Tracy  and  Sharpe,  locations  appear  to  have  been  checked  at  least  twice 
during  the  year.  In  the  case  of  Oakland,  the  Navy  had  been  using  a  statistical 
measurement  program  called  STATLOC  to  determine  where  problems  existed  and 
then  concentrating  resources  on  the  problem  areas  rather  than  on  the  entire 
inventory.  In  any  case,  fewer  locations  as  a  percent  of  total  items  are  currently  being 
surveyed  at  the  Oakland  and  SSDS  sites  than  at  the  Tracy,  Sharpe,  cmd  SRDD  sites. 
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*iuly  1990  through  August  1991  is  posUonsoluiation  period. 

<9S  percent  confidence  interval  about  the  difference  between  baseline  and  postconsoiidation  averages. 

^tatioof  baseline  sample  variance  to  pcstconsotidation  sample  variance.  A  value  between  0.31  and  3.40  indicates  no 
significant  difference  between  baseline  and  postconsoiidation  variances  (9S  percent  confidence  level). 

FIG.E-19.  IPG  1 1SSUES  ON  TIME  -  OAXUNDSITE 
(FY89toFY91) 
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Cumuladi^  performance 


Baseline  92.1% 

Consolidation  82.8% 


Monthly  performance 


Baseline  average* 
Postconsolidation  average^ 
Statistical  differerKec 
Fstatistic^l 


92.0% 

76.8% 

15.2%  ±  11.7%  (Baseline  significantly  higher) 
0.03  (Baseline  more  consistent 


■FV^absselme. 

Ojuiy  1990 through  August  1991  a  postconsolidstion  pchod. 

<9S  percent  confidence  interval  about  the  difference  between  baseiine  and  postconsolidatiofl  averages. 

^tioof  baseiinesampte  variance  to  postconsolidationumpte  variance.  A  value  between  0.31  and  3.40  indicates  no 
sigrtificam  dtffermce  between  baseline  and  postconsolidation  variances  {95  percent  confidence  level). 

m.  E-20.  IPG  2  ISSUES  ON  TIME  -  OAKLAND  SITE 
(FYB9toFY91) 
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CunuitatiM  perfomiance 


aaselin«  86.0% 

Consolidation  78.7% 


Monthly  performance 


Baseline  average* 
Postconsolidation  average^ 
Statistical  difference^ 
Fstatistic'* 


86.2% 

76.3% 

9.9%  t  11.3%  (No  significant  difference) 
0.04  (Baseline  more  consistent) 


•FYB9iib«$etine. 

'‘July  1990 through  August  1991  is  postcoruol<d«tion  period. 

<9$  percent  confidence  intenrei  about  the  difference  between  baseline  and  postconsolidation  averages. 

^Utioofbaseitne  sample  variametopostconsolidstion  sample  variance.  A  value  between  0.31  and  3.40  indicates  no 
significant  difference  between  baseline  and  postconsoUdation  variances  {9S  percent  confidence  level). 


n6.E-21.  IPG  3  ISSUES  ON  TIME  -  OAKLAND  SITE 
(FY89toFY91) 


Total 

on-time 

t»ues 

0>efcent) 


Cumulative  performance 

Baseline  89.2K 

ConuMidation  80.6% 

Mwithiy  performance 

Baseline  average*  89.2% 

Postconsdidation  average^  78.2% 

Statistical  difference^  1 1 .0%  ±  7.8%  (Baseline  significantly  higher) 

F^tistied  0.04  (Baseline  more  comistent) 


^naisbueiine. 

1990  through  Augim  1991  ispostconsolulatiofl  period. 

<9S  peitent  confidnue  imervet  about  the  differcnca  between  tMoeiine  and  postconsolidation  averages. 

etatio  of  baseline  sample  variance  to  postconsohdation  sample  variance.  A  value  between  0.31  and  3.40  indicates  no 
sigmf^nt  differerKe  between  baseline  and  postcoraoiidation  variances  (95  percent  confidence  level} 

FiG.E>22.  TOTALiSSUESONTIME- OAKLAND  SITE 
(FY89t0FY91) 
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BcKtine 


Cuimda^  pctfformaiitt 

Baseline 

Consolidation 

fttonthiy  perfomumce 

Baseline  aveiagea 
Postcwuoiidation  average** 
Statistical  differcNKe^ 

F  statistic^ 


86.6% 

87.4% 


86.8% 

87.6% 

0.8%  ±  3.S% 
0.46 


(No  significant  difference} 
(Equity  consistent) 


*FY89ab«eliiie. 

bJiihf  1990 through  August  1991  is  postcom^ndation  period. 

*95  percent  confidence  interval  about  the  difference  between  baseiine  and  pottconsolidation  averages. 

«tiatioofbaselmesampievar>3ncetopostcgnso)idationsafflplcvariance.  A  value  between  0.31  and  3  .40  indicates  no 
signiftcent  difference  between  bascbne  and  postconsolidation  >^wkcs  (9S  percent  confidence  level). 

F)6.  E-23.  TOTAL  RECEIPTS  OM  TIME  -  OAKLAMO  SITE 
(FY89toFY91) 


Dem^ 

rate 

(p^cent) 


Gifflutstive  performence 

Baseline  1.51H 

Consolidation  1.75K 


MtontMy  perf wnunce 


Baseiine  average* 
Postconsoiidation  average^ 
Statistic^  diffefence< 
Fstatisticd 


1,51% 

1.^ 

0.^%  1  0.74%  (No  significe^  difference) 
0.07  (Bieeiine  more  consistm^ 


im  S  moftttu  of  FVSO  ii  bawtine. 

*iuty  1990 through  August  1991  spostconsotkfction  pcriod- 

<95  percent  coflfidciue  intervat  about  the  difference  between  baseline  and  postcontetfidatiort  averages. 

*ltatio  of  baseiine  sample  variance  to  postconsotidatioflsampievariartce.  A  value  between  0.29  and  4. 17  indicates  no 
signtfiCBnt  ififfercnce  between  baseline  and  postconsoiidatiwi  variances  (95  percent  confidence  level}. 


FfG.£-24.  OBWAL  RATE  >  OAKLANO  SITE 
(FY89toFY9T) 
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Cumulative  performance 

Baseline 
Consolidation 

Monthly  performance 

Baseline  average^ 

Postconsolidation  average^) 

Statistical  difference^ 

Fstatistic<i 

*First9  months  of  FY90  »  baseline. 
bJuly  1 990  through  August  1 99 1  is  postconsolidation  period . 

<95  percent  confidence  interval  about  the  difference  between  baseline  and  postconsolidation  averages. 

^tio  of  baseline  sample  variance  to  postconsolidation  sample  variance.  A  value  between  0  .29  and  4.1 7  indicates  no 
signifkant  difference  between  baseline  and  postconsolidation  variances  (95  percent  confidence  level). 

FIG.E-25.  DISCREPANCY  RATE  >  OAKLAND  SITE 
{FY89toFY91) 
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Cumulative  performance 

Baseline  Not  available 

Coraolidation  Not  available 


Monthly  performance 


Baseline  average^ 
Postconsolidation  average^ 
Statistical  difference^ 

F  statistic*! 


94.8% 

83.4% 

11.4%  i  16.5%  (No  significant  difference) 
0.03  (Baseline  more  consistent) 


•First  9  months  of  FY90  is  bas«tin«. 

^iuly  1990  through  August  1991  is  postconsoiidation  period. 

<9S  percent  confidence  interval  about  the  difference  between  baseline  and  postconsoiidation  averages. 

ORatio  of  baseline  sample  variance  to  postconsoiidation  sample  variance  A  value  between  0.1  $  and  4.82  indicates  no 
significant  difference  between  baseline  and  postconsoiidation  variances  (95  percent  confidence  leve'). 


HG.E-26.  LOCATION  ACCURACY  -  OAKLAND  SITE 
(FY89toFY91) 
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Cumulative  performance 

Baseline  87.596 

Consolidation  94.796 


Monthly  performance 


Baseline  average* 
Postconsoiidation  average!* 
Statistical  difference^ 

F  statistic*! 


86.4% 

94.6% 

8.1%  ±7.1%  (Postconsoiidation  significantly  higher) 

3.29  (Equally  consistent) 


•FY89  is  baseline. 

*May  1991  through  August  1991  ispostconsoiiaation  period. 

*95  percent  confidence  interval  about  the  difference  between  baseline  and  postconsoiidation  averages. 

*Ratio  of  baseline  sample  variance  to  postconsoiidation  sample  variance.  A  value  between  0.07  artd  4.C3  indicates  no 
significant  difference  between  beseline  and  postconsoiidation  variances  (95  percent  confidence  level). 


FIG.  E-27.  IPG  1 1SSUES  ON  TIME  -  SROO 
(FV8StoFY91) 
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Gimuiative  performance 


Baseline  80.1% 

Consolidation  93.4% 


Monthly  performance 


Baseline  average* 
Postconsolidation  average^ 
Statistical  difference^ 

F  statistic** 


80.2% 

92.5% 

12.4%  16.3%  (Postconsolidation  significantly  higher) 

0.67  (Equally  consistent)  . 


•rvaOislMacline. 

*May  1991  through  August  1991  is  postconsoiidation  period. 

<95  percent  confidence  interval  about  the  difference  between  baseline  and  postconsoiidation  averages. 

‘Ntatio  of  baseline  sample  variance  to  postconsoiidation  sample  variance.  A  value  between  0.07  and  4.63  indicates  no 
significant  difference  between  baseline  and  postconsoiidation  variances  (95  percent  confidence  level). 

FIG.E-28.  IPG  2  ISSUES  ON  TIME  -  SRDD 
(FY89toFY91) 
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Cumulative  performance 


Baseline  88.9% 

Consolidation  93.8% 

Monthly  performance 


Baseline  average* 
Postconsolidation  average^ 
Statistical  difference^ 

F  statistic*^ 


88.7% 

93.6% 

4.8%  ±  6.9% 
0.66 


(No  significant  difference) 
(Equally  consistent) 


■rvasu  baseline. 

^Mey  1991  through  August  1991  is  postcortsolidation  period. 

‘9S  percent  confidence  interval  about  the  difference  between  baseline  and  postconsolidation  averages. 

*Ratio  of  baseline  sample  variance  to  postconsolidation  sample  variance.  A  value  between  0.07  and  4.63  indicates  no 
significant  diffarence  between  baseline  ar«d  postconsolidation  variances  (95  percent  confidence  level). 


Fi6.E-29.  IPG  3  ISSUES  ON  TIME  >  SRDD 
(FY89toFy91) 


E-40 


Cumutative  performance 

Baseline  87.4% 

Consolidation  94.0% 

Monthly  performance 

Baseline  average*  87.2% 

Postconsoiidationaverageb  93.7% 

Statistical  difference*^  6.4%  ±  5.7%  (Postconsoiidation  significantly  higher) 

Fstatistic<i  0.77  (Equally  comistent) 

*FY89  is  baseline. 

i>July  1990 through  August  1991  is  postconsoiidation  period. 

‘95  percent  confidence  interval  about  the  difference  between  baseline  and  postconsoiidation  averages. 

*Ratio  of  baseline  sample  variance  to  postconsoiidation  sample  variance.  A  value  between  0.07  and  4.63  indicates  no 
significant  difference  between  baseline  and  postconsoiidation  variances  (95  percent  confidence  level). 

nG.E-30.  TOTAL  ISSUES  ON  TIME  -  SRDO 
(FY89toFY91) 
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Cumulattve  performance 

Baseline  82.8% 

Consolidation  83.4% 


Monthly  performance 


Baseline  average^ 
Postconsolidation  average** 
Statistical  difference*^ 

F  statistic** 


82.0% 

85.0% 

2.9%  ±  15.1%  (No  significant  difference) 
0.55  (Equally  consistent) 


•FY89  is  baseline. 

‘‘May  1991  through  Ausui*  1991  ispostconsoiidation  period. 

.  <9$  percant  confidence  interval  about  the  difference  between  baseline  and  postconsolidation  averages. 

dRatio  of  baseline  sample  variance  to  postconsolidation  sample  variance.  A  value  between  0  07  and  4.63  indicates  no 
significant  difference  between  baseline  and  postconsolidation  variances  (95  percent  confidence  level). 

FiG.E'31.  TOTAL  RECEIPTS  ON  TIME 'SRDO 
(FY89t0FY91) 
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Cumulative  performance 

Baseline  1.35% 

Consolidation  1.44% 


Montitiy  performance 

Baseline  average^ 
Postconsolidation  average^* 
Statistical  difference^ 

F  statistic^ 


1.37% 

1.41% 

0.04%  ±  0.57%  (No  significant  difference) 

0.59  (Equally  consistent) 


*FY90  is  baseline. 

l>May  1991  through  August  1991  is  postconsolkiation  period. 

<9S  percent  confidence  interval  about  the  difference  between  baseline  and  postconsolidation  averages. 

^tio  of  baseline  sample  variance  to  postconsoiidatton  sample  variance.  A  value  between  0.07  and  4.63  indicates  no 
significant  difference  between  baseline  and  postconsolidation  variances  (9S  percent  confidence  level). 


FIG.E-32.  DENIAL  RATE  -  SRDD 
(FV89toFY91) 
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Cumulative  performance 

Baseline 
Consolidation 

Monthly  performance 

Baselirte  average* 

Postconsolidation  average^ 

Statistical  difference^ 
f  statistic** 

■First  7  months  of  FY91  is  baseline. 

*May  1991  through  August  1991  is  postconsoiidation  period. 

<9S  percent  conf  tdence  interval  about  the  difference  between  baseline  and  postconsoiidation  averages. 

*aatto  of  baseline  sample  variance  to  postconsoiidation  sample  variance.  A  value  between  0.07  and  6.60  indicates  no 
significant  difference  between  baseliise  and  postconsoiidation  variances  (95  percent  confidence  level). 

HG.E-33.  DISCREPANCY  RATE  -  SHOD 
(FV89t0FY91) 
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CumulatiM  peHortnance 


Bas«tine  99.6% 

Consolidation  94.S% 


Monthly  performance 


Baseline  average* 
PostcorwNidation  averaged 
Statistical  difference^ 
Fstatistied 


99.6% 

90.0% 

9.6%  ±  4.8%  (Baseline  significantly  higher) 
(Equally  consistent) 


•FY89abueiine. 

1991  through  August  1991 »  postcomoi«d»tion  perKxi 
<9S  percent  confidence  interval  about  die  difference  between  beseiine  and  posttonsdidation  averages. 

<*ltatio  of  baseline  sample  variance  to  postcoruoiidation  sample  variance.  A  value  between  0.00  and  6.72  indicates  no 
significant  difference  between  baseline  and  postcansolidatmn  variances  (9S  percent  confidence  level). 

FI6.E-34.  LOCATIOM  ACCURACY  >  SRDD 
(FV89toFV91) 
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Cumutative  performance 


Baseline  97.8% 

Corootidation  95.8% 


Monthly  performance 


Baseline  avera9e> 
Postconsoiidation  average^* 
Statistical  difference^ 

F  statistic*^ 


97.8% 

95.8% 

2.0%  ±  1.0%  (Baseline  significantly  higher) 
0. 1 1  (Equally  consistent) 


■January  1990  through  December  1990  is  baseline. 
iMay  1991  through  August  1991  is  postconsoiidation  period. 

<9S  percent  conf  ideiKe  mtervai  about  the  difference  between  baseline  and  postconsoiidation  averages. 

dftatio  of  baseline  sample  variance  to  ptttconsofidation  sample  variance.  A  value  between  0.07  and  4.63  indicates  no 
significant  differetKe  between  baseline  and  postconsoiidation  variances  (9S  percent  confidence  level}. 

FiC.E'35.  IPG  1 1SSUES  ON  TIME  -  SSOS 
(?Y89toFV91) 
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Cumdstive  fterformance 


Baseline  93.0% 

Gmsdidation  92.1% 


Monthly  pwformance 


Baseline  av^age* 
Postconsolidation  average^ 
StatisUcal  difference^ 
Fstatisticd 


93.1% 

92.0% 

1.0%  i  2.8% 
0.88 


(No  significant  difference) 
{Equally  consistent) 


'January  ISeOthrough  Occambar  1990  a  baseline. 

I’May  1991  throush  August  1991  is  postconsotidation  jperiod. 

‘SS  percent  confideflce  interval  about  the  differerKe  between  baseline  aiwJ  postconsoUdation  averages. 

^Katio  of  baseline  sample  varianct  to  postconsotidation  sample  variance.  A  value  between  0.31  and  3  .40  indicates  no 
significant  difference  between  baseline  and  poftconsolidation  variances  {9S  percent  confidence  level). 

FiG.  E>3$.  IPG  2  ISSUES  ON  TIME  -  SSOS 
(FV89t0FV91) 
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Cimutativc  performance 


Baseline  >  93.9% 

Consolidation  90.1% 


Monthly  perfonnance 


Baseline  average* 
Postconsoiidation  average^* 
Statistical  difference^ 
Fstatistic<i 


94  1% 

90.S% 

3.6%  ±  3.5% 
0.29 


(Baseline  significantly  higher) 
(Equally  consistent) 


•iKMOty  iseothfough  December  1990  is  basetirte. 

*Mey  1991  Uirough  August  1991  is  baseline. 

<9S  percent  confidence  interval  about  the  difference  between  baseline  and  postconsoiidation  averages. 

*aatio  of  baseline  sample  variance  to  postconsoiidation  sampie  variance.  A  value  between  0  07  and  4.63  indicates  no 
signifKant  difference  between  baseline  and  postconsoiidation  variances  (95  percent  confidence  level). 

HG.  E-37.  IPG  3  ISSUES  ON  TIME  -  SSDS 
(FY89toFY91) 
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Gimutative  perfomtance 


Blaine  95.7% 

Consotidation  93.5% 


Mmtthly  pcrionnance 


Baseline  average* 
Postconsoikiation  average^* 
Statistic^  difference^ 
Fstati$tic<* 


95.7% 

93.5% 

2.2%  i  1.9%  (Beeline  significantly  higher) 
0.38  (Equally  consistent) 


•Jwwwy  1990throughOM«mfa«f  ISSOtsbKciiiw. 

*M«y  1991  tiirough  August  1991  is  pottamsobdation  period. 

<95  percent  confidence  intervet  about  the  differeitce  bctereen  baseline  and  postconsotidatiw)  averages. 

^tabo  of  baseline  sample  variance  to  postomsotidatton  sample  variance.  A  value  between  0.07  and  4.63  indicates  no 
signifkantdtfference  between  baseline  and  postconsoiidation  variances  (95  percent  osnfidence  level). 
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FY89 
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FY91 


Cumulative  performance 


Baseline  85.5% 

Consolidation  94.8% 


Monthly  performance 


Baseline  average^ 
Postconsolidation  averagei> 
Statistical  difference^ 

F  statistic^ 


85.2% 

94.9% 

9.8%  ±7.1% 
3.89 


(Postconsolidation  significantly  higher) 
(Equally  consistent) 


January  1990  through  December  1990  is  baseline. 
tiMay  1391  through  August  1991  is  postconsolidation  pwriod. 

<93  percent  confidence  interval  about  the  difference  between  baseline  and  postconsolidation  averages. 

ORatio  of  baseline  sample  variance  to  postconsolidation  sample  variance.  A  value  between  0  07  and  4.63  indicates  no 
significant  difference  between  baseline  and  postconsolidation  variances  (9S  percent  confidence  level). 

FiG.E-39.  TOTAL  RECEIPTS  ON  TIME  -  SSDS 
(FY89t0FY91) 
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Cumulative  performance 

Baseline  0.94% 

Consolidation  1 .07% 


Monthly  performance 

Baseline  average* 
Postconsoiidation  average^ 
Statistical  difference^ 

F  statistic^ 


1.01% 

1.08% 

0.06%  ±  0.23%  (No  significant  difference) 

5.55  (Postconsoiidation  more  consistent) 


*FY90  is  baseline. 

*May  1991  through  August  1991  is  postconsoiidation  period. 

<95  percent  confidence  interval  about  the  difference  between  baseline  end  postconsoiidation  averages 

*f<atio  of  baseline  sample  variance  to  postconsoiidation  sample  variance.  A  value  between  0  07  and  4.6  indicates  no 
significant  difference  between  baseline  and  postconsoiidation  variances  (95  percent  confidence  level). 

FIG.E-40.  DENIAL  RATE  -  SSOS 
(FYSStoFYSI) 
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- FY89 - ►-if - FY90 - - FY91 

Oimulative  performance 

Baseline  0.20% 

Consolidation  0.13% 


Monthly  performance 

Baseline  average* 
Postconsoiidation  average^ 
Statistical  difference^ 

F  statistic*! 


0.19% 

0.13% 

0.06%  ±  0.07%  (No  significant  difference) 

3.72  (Equally  consistent) 


•rY9Cubu«line. 

6May  1991  through  August  1991  is  postconsolidction  period. 

*9$  percent  confidence  interval  about  the  difference  between  baseline  and  postconsolidation  averages. 

4Ratioof  baseline  sample  variance  to  postconsolidation  sample  variance.  A  value  between  0.07  and  4.63  indicates  no 
significant  difference  between  baseline  and  postconsolidation  variances  (95  percent  confidence  level) 


FiG.E-41.  DISCREPANCY  RATE  -  SSDS 
(FY89toFY91) 
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Gimulative  p«rfornuinc« 


Baseline  9S.6% 

Consolidation  98.2% 


Monthly  performance 


Baseline  average* 
Postconsolidation  average^ 
Statistical  difference^ 

F  statistic*! 


96.1% 

98.4% 

2.3%  1  6.2% 
193.36 


(No  significant  difference) 
(Postconsolidation  more  consistent) 


•FYSSisbueline. 

*>May  1991  through  August  1991  is  postconsolidation  period. 

<95  percent  confidence  incervel  ebcut  the  difference  between  baseline  end  postconsolidetion  averages. 

*Ratlo  of  baseline  sample  variance  to  ponconsolidation  sample  variance.  A  value  between  0.03  and  16.04  indicates  no 
significant  difference  between  baseline  and  postconsolidation  variances  (9S  percent  confidence  level). 


FI6.E-42.  LOCAr.ON  ACCURACY  -  SSDS 
(FY89t0FY91) 


HG.  E<43.  LOCATION  SURVEYS  VERSUS  ITEMS  STOCKED 
(FYRI  through  August) 


SERVICE-UNIQUE  WORKLOAD  AND  PERFORMANCE  DATA 


In  this  appendix,  we  discuss  Navy-unique  measures.  Air  Force-unique 
measures,  and  Army-unique  measures  defined  in  the  Test  and  Evaluation  Master 
Plan  (TEMP). 

NAVY-UNIQUE  MEASURES 

The  TEMP  for  the  Bay  Area  prototype  called  for  us  to  track  Navy-unique 
measures  relating  to  inventory  accuracy  and  reports  of  discrepancies  at  the  Oakland 
site.  Specifically,  we  were  to  track  the  following  measures: 

•  Class  A  item  inventory  a«:uracy  from  BATMAN  program 

4  Class  B  item  inventory  accuracy  from  STATMAN  program 

•  Class  C  item  inventory  accuracy  from  STATMAN  program 

•  Class  D  item  inventory  accuracy  fr‘om  STATMAN  program 

•  Reports  of  discrepancies  (RODs)  as  a  percentage  of  issues 

•  Percentage  of  RODs  processed  on  time  (within  45  days). 

Table  F-1  shows  quarterly  values  for  each  of  these  measures  from  FY89  to  FY9I. 

The  STATMAN  inventory  accuracy  program  provides  a  statistically 
meaningful  measure  of  inventory  accuracy  for  each  of  the  four  Navy  material 
classifications.  Unfortunately,  only  one  BATMAN  inventory  sampling  program  has 
been  run  since  the  consolidation.  It  was  run  in  the  fourth  quarter  of  FY90  and 
showed  no  statistically  significant  differences  from  measures  recorded  prior  to 
consolidation.  The  Navy  planned  to  conduct  a  STATMAN  inventory  during  the 
fourth  quarter  of  FY91,  but  we  have  not  yet  obtained  the  results.  The  Defense 
Logistics  Agency  (DLA)  is  somewhat  concerned  that  a  current  STATMAN  inventory 
will  yield  results  that  are  not  meaningful  until  the  Navy  Integrated  Storage, 
Tracking,  and  Retrieval  System  (NISTARS)  inventory  balances  are  reconciled 
against  the  Uniform  Automated  Data  Processing  System  (UADPS)  inventory 
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l^iaaces.  The  STATMAN  program  compares  physical  counts  to  UADPS  counts,  not 
to  NTSTAJ^  counts. 


TABLE  F'1 

NAVY-UMIQUE  MEASURES 


Quarter 

STATMAN 
(%  accuracy) 

RODS 

QassA 

Class  B 

Class  C 

CiassO 

%of 

issues 

tinw 

■■ 

93.61 

63.45 

75.23 

81.88 

0.30 

87.36 

msm 

94.11 

62.48 

79.25 

78.33 

0.28 

98.32 

92.86 

62.97 

76.57 

78.60 

0.25 

97.87 

4Q89 

91.74 

61.07 

81.19 

79.56 

0.25 

98.02 

1Q90 

— 

— 

— 

— 

0.34 

94.84 

2Q90 

91-12 

66.40 

75.26 

81.31 

0.26 

98.37 

3Q90 

91.73 

62.86 

76.47 

75.75 

0.33 

77.22 

4Q90 

91.00 

62.77 

76.00 

80.96 

0.52 

95.59 

1Q91 

— 

— 

— 

0.48 

100.00 

2Q91 

■— 

__ 

— 

— 

0.76 

100.00 

3Q91 

— 

— 

— 

— 

0.63 

99.90 

4Q91 

— 

— 

— 

— 

— 

By  any  measure,  RODs  have  risen  dramatically  at  Oakland  but  nearly  all  have 
been  processed  within  the  45<day  time  period.  The  data  presented  in  Table  F>1  ai^ 
different  &can  those  presented  in  Chapter  2  or  in  Appendix  £,  Figure  £-25.  The  data 
in  Table  F-1  were  obtained  from  the  Naval  Supply  Systems  Command  (NAV6UP) 
and  are  calculated  by  dividing  the  total  number  of  valid  RODs  by  the  total  number  of 
i^ues  for  the  quarter.  A  valid  ROD  is  one  for  which  the  customer  was  given  credit  or 
another  shipment  was  made  to  correct  the  error. 

The  ROD  rate  rose  from  between  0.25  percent  and  0.30  percent  in  FY89  to 
between  0.48  percent  and  0.76  percent  in  FY91.  The  RODs  processed  within  45  days 
n»e  from  between  87  percent  and  98  percent  in  FY89  to  virtually  100  percent  in 
FY91. 
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The  Navy  has  shown  coi^iderable  interest  in  the  amount  of  inventory 
adjustments  taking  pla^  at  ^e  Oakland  site.  It  is  particularly  concerned  because 
some  high  monetary  a<yustments  have  occurred  in  recent  months:  8.7  percent  in 
July  1991  and  4.7  percent  in  June  1991.  Although  it  was  not  identified  in  the  TEMP, 
we  tracked  the  gro^  monetary  adjustment  rate  (GMAR)  at  the  Oakland  site.  (It  is 
the  dollar  amoimt  of  inventory  adjustments  as  a  percent  of  total  dollars  inventoried.) 
Inventory  adjustments  are  calculated  by  adding  gains  and  losses  and  subtracting 
reversals  of  gains  and  reversals  of  losses. 

The  GMAR  is  a  measure  of  the  doUar  impact  of  inventory  adjustments.  It  is  not 
a  good  measure  of  accuracy  since  it  is  not  necessarily  representative  of  the  inventory 
as  a  whole. 

The  GMAR  has  not  risen  since  consolidation.  Figure  F-1  illustrates  the  GMAR 
prior  to  and  after  consolidation.  Prior  to  consolidation,  the  GMAR  was  2.5  percent  in 
FY89  and  7.5  percent  during  the  first  three  quarters  of  FY90.  After  consolidation, 
the  GMAR  was  2.2  percent  during  the  fourth  quarter  of  FY90  and  4.0  percent  for 
FY91  through  August. 

AIR  FORCE-UNiQUS  MEASURES 

The  TEMP  listed  a  number  of  Air  Force-unique  measures  to  be  tracked.  Some  of 
those  measures  are  not,  in  fact,  unique  to  the  Air  Force,  and  many  of  them  were  not 
tracked  by  the  Air  Force  prior  to  consolidation.  These  measures  are  as  follows: 

•  RODs  as  a  percentage  of  off-base  shipments 

•  On-base  supply  response  time 

•  Depot  processing  timeliness 

•  Inventory  Prioritization  Model  goals 

•  Receiving  performance 

•  W arehouse  refusal  rate  for  Standard  Base  Supply  System  (SBSS)  items 

•  Percent  of  receiving  rejects  more  than  one  duty  day  old 

•  Percent  of  in-line  processing  hours  for  warehouse  support. 

We  discuss  each  of  these  measures  below. 
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RG.M.  GROSS  MONETAiiyACMUSTMBilT  RATE  >  NSC  OAKLAND 

(FY89toFY91) 

RODS  as  a  Percentage  of  Off>Base  Shipn^nte 

Measurement  of  RODs  is  not  a  Service-unique  measure  and  has  been  presented 
both  in  Chapter  2  and  in  Appendix  E  under  ”Key  Perfoirmance  Measures’*  (see 
Figure  E-41). 

On-Base  Supply  Response  Tinie 

Although  the  Air  Force  has  time  standards  for  measuring  the  supply  response 
time  for  on-base  shipments,  those  standards  are  not  being  tracked  at  the  Sacramento 
Specialized  Distribution  Site  (SSDS).  Instead,  the  supply  function  there  has  agreed 
to  provide  the  maintenance  function  with  material  by  noon  the  day  following  order 
placement.  In  the  case  of  high-priori^  requisitions,  the  SSDS  warehouse  control 
system  is  equipped  with  the  capability  to  respond  within  approximately  20  minutes 
to  these  requests. 


Sm<%  no  tanscking  is  performed,  we  were  not  able  to  evaluate  bow  SSDS  is 
peiformmg  with  respect  to  the  Air  Force  goals. 

E}^ot  Processing  Timeliness 

Depot  processing  timeliness  is  covered  in  detail  in  both  Chapter  2  of  the  main 
text  and  in  Appendix  £  under  “Key  Performance  Measures’*  {see  Figures  £-35 
through  E-38).  To  date,  data  supplied  for  these  calculations  are  for  off-base 
shipments  only. 

inventory  Prioribzation  Model  Goats 

The  Air  Force  Inventory  Prioritization  Model  provides  the  Sacramento  Air 
Logisti<»  Center  (ALC)  with  useful  information  about  which  items  are  most 
important  to  inventory;  however,  the  model  did  not  achieve  its  goals  prior  to 
consolidation  and  those  same  goals  are  not  being  achieved  now. 

The  Inventory  Prioritization  Model  divides  all  stocked  product  into  49  cells  or 
categories.  Each  of  those  categories  is  ranked  in  order  of  importani^  and  is  assigned 
an  inventory  frequent^.  The  current  frequencies  are  assigned  in  such  a  way  that 
268  items  must  be  counted  every  year,  another  3,345  items  every  2  years,  another 
7,026  items  every  2.5  years,  and  the  remaining  381,215  items  every  5  years.  This 
translates  into  80,994  inventories  per  year.  At  its  best,  Sacramento  ALC  is  only  able 
to  handle  about  half  that  number  of  total  inventories  per  year  (scheduled  and 
unscheduled).  Because  of  limited  resources,  Sacramento  ALC  has  concentrated  on 
the  highest  priority  items  and  on  unscheduled  (result  of  problem  with  item) 
inventori^,  and  will  continue  to  do  so.  They  also  perform  quarterly  random  sample 
inventories  on  500  items. 

Receiving  Performance 

The  Air  Force  maintains  the  following  goals  for  receipt  of  product: 

•  Post  90  percent  of  receipts  within  1  day  of  arrival 

•  Bin  70  percent  of  receipts  within  2  days  of  arrival 

•  Post  100  percent  of  receipts  within  3  days  of  arrival 

•  Bin  100  percent  of  receipts  within  5  days  of  arrival. 
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To  date,  we  ibave  oaly  tracked  the  latter  measure  which  is  diseased  i&  Chapter  2  of 
the  maim  text  and  illustrated  in  Apj^dix  E,  Figure  £-39. 

Warehouse  Refusal  Rate  for  S8SS  Items 

To  date,  we  have  not  obtained  data  that  tracks  SBSS  issues  separately  from 
other  issues,  have  tracked  denial  rat^  at  Ssumamento  ALC  and  they  are  shown 
in  Appendix  £,  Figure  E-40. 

Percent  of  Receiving  Rejects  More  lhan  One  Duty  Day  Old 

To  date,  we  have  not  obtained  either  a  definition  of  tihis  measure  or  its  values 
overtime. 

Perttnt  of  In-Line  Processing  Hours  for  Warehouse  Support 

To  date,  we  have  not  obtained  either  a  definition  of  this  measure  or  its  values 
overtime. 

ARMY-UNIQUE  MEASURES 

The  Army  Direct  Support  System  (DSS)  is  the  Army  standard  supply 
distribution  ssrstem  which  provides  for  direct  delivery  of  shipments  of  certain  supply 
classes  from  CONUS  wholesale  depots  to  supply  support  activities.  Air  Lines  of 
Communication  (ALOC)  provides  air  delivery  of  routine  priority  material  to  eligible 
Army  combat  service  support  units  outside  CONUS.  Both  DSS  and  ALOC  expedite 
depot  processing  of  Priority  9  throu£^  Priority  15  issues  to  minimize  order  and  ship 
time  (OST)  and  inventory  pipeline  cc»ts. 

The  prototype  plan  contains  DSS  OST  goals  and  FY89  Sharpe  depot 
performance  for  issues  to  Korea,  Alaska,  Hawaii,  Japan,  Okinawa,  and  Forces 
Command-West  (FORSCOM-West).  It  does  the  same  for  ALOC  issues  to  Korea, 
Alaska,  Hawaii,  and  Japan.  The  FY89  performance  is  shown  as  an  annual  average 
only.  We  were  unable  to  obtain  complete,  detailed  data  from  the  Army  Materiel 
Command  (AMC)  for  the  baseline  year. 

V/e  compared  the  baseline  data  to  monthly  performance  since  the  Sharpe  Area 
Oriented  Depot’s  (AOD’s)  consolidation  under  Defense  Distribution  Region  West 
(DDRW).  The  performance  data  were  obtained  from  AMC’s  Report  No.  RCS  CSGLD 
1557,  Direct  Support  System  and  Air  Line  of  Communication  Monthly  Performance 


Evaluation,  and  a  special  rejKJrt  prepared  by  AMC’s  Logistics  Coa^l  Activity  that 
port3^ys  the  Sharpe  site’s  performance  in  supporting  supply  support  activities  in  the 
Western  United  States  (FORSCOM-West).  We  compared  total  for  actions 
processed  through  Sharpe  to  the  baseline  perfonnance  [the  reports  also  contain  OST 
data  for  actions  from  other  depots  that  are  simply  consolidated  in  the  Sharpe 
consolidation/containerization  point  (COP)}. 

The  OST  includes  processing  segments  not  under  DDRW s  management  control 
(such  as  trazisportation  dme).  While  changes  from  baseline  perfonnance  may  have 
been  due  to  consolidation,  they  may  also  have  been  the  result  of  other  factors.  A  more 
pertinent  performance  measure  may  be  depot  processing  time,  which  is  also  collected 
by  AMC,  but  for  which  we  have  no  baseline  information. 

Table  F-2  shows  the  number  of  days  of  OST  for  issues  to  DSS  and  ALOC 
destinations  for  the  FY89  baseline  period  and  for  the  posiconsolidation  months  of 
July  1990  through  September  1991.  Using  a  t-Test  for  significant  differences  in  each 
pair  of  mean  values  at  the  95  percent  level,  we  found  two  significant  improvements 
and  one  significant  degradation  in  the  10  comparisons. 

With  tibe  exception  of  DSS  issues  to  FORSCOM-West,  the  prototype  has 
satisfied  its  goal  of  providing  service  that  is  equal  or  better  than  the  baseline  year. 
We  discussed  the  degradation  in  DSS  support  of  FORSCOM-West  with  both  AMC 
and  DLA.  The  cause  was  DLA’s  inability  to  recognize  requisitions  from  qualified 
customers  in  its  automated  management  systems.  That  problem  is  being  addressed 
by  both  organizations,  but  the  FORSCOM-West  performance  problem  has  not  yet 
been  resolved. 


DestinaticMi 

Actions 

^trough 

Sb»pea 

Fy89baseiine 

(days) 

tot- 

OHisolidation 

{days}* 

Percent 

change 

(ifstattstieaiiy 

significant) 

AiOC 

Korea 

1,061 

21.4 

23.8 

Maskn 

439 

23.3 

19.5 

-16.3 

HaiMiii 

434 

21.1 

20.3 

Japan 

13 

24.6 

23.9 

OSS 

Korea 

971 

47.6 

47,2 

Maski 

49 

41.6 

33.1 

-20.4 

Hawaii 

144 

40.3 

39.9 

Japan 

21 

41.1 

42.3 

Okinawa 

2 

66.0 

48.0 

FOKSCOM- 

West 

2,934 

22.4 

36.9 

64.7 

•tndud«s  months  from  July  1990  through  September  1991.  /U.OC  averages  eioiude  montio  of  August  through 
November  1990 when  shipments  were  curtaUed  due  to  budget  constraints. 
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